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Introduction 

The  activities  of  the  Minnesota  State  Board  of  Health  are  now  repre- 
sented by  the  following: 

a.  Administrative  Work. 

b.  Vital  Statistics, 
c     Epidemiology, 
(1.     Laboratory. 

Pasteur  Institute. 
Branch  Laboratories. 

At  Duluth. 

At   Mankato. 

e.  Engineering. 

f.  Child  Hygiene. 

g.  Special  Tuberculosis  Work. 

The  administrative  work  is  directed  from  the  office  of  the  Board  in  the 
capitol.     It  consists  of  correspondence,  conferences,  advice,  investigations, 

Special  work  and  an  educational  campaign.  The  possibilities  along  these 
various  lines  are  controlled  entirely  by  the  funds  at  the  disposal  of  the 
Board  for  such  work,  it  is  now  a  well  recognized  fact  thai  the  function 
of  public  health  officials  is  that  of  preventing  illness  rather  than  waiting 
for  the  trouble  to  begin  and  then  trying  to  cope  with  it. 

The  collection  of  vital  statistics  is  by  law  placed  under  the  secretary 
of  the  State  Board  of  Health  as  state  Registrar.  Although  Minnesota  has 
been  collecting  vital  statistics  returns  on  births  and  deaths  through  the 
State  Board  of  Health  since  1SS7,  it  was  not  until  1910  that  it  was  recognized 
by  the  United  States  census  bureau  as  a  registration  state  This  condition 
was  due  to  the  fact  thai  certain  requirements  Of  the  census  bureau  had  net 
previously  been  complied  with  b\  the  state  of  Minnesota.  The  returns 
of  deaths  for  1910  do  not  show  anj  great  difference  in  the  number  of  reports 
received.  It  would  appear  therefore  that  the  returns  of  deaths  prior  t<>  that 
date  were  probably  reasonably  complete.  Prior  to  1907  it  was  assumed  that 
all  returns  of  births  and  deaths  were  to  be  used  purely  for  statistical 
purposes  in  the  office  of  the  state  Board  of  Health,  as  the  law  required 
that  soon  after  the  close  of  the  year  the  original  returns  were  to  be  Benl 
back  to  the  clerk  of  the  district  court  of  each  county  in  the  state,  hut  this 
law    was    revised    in    litOT    so    that    now    the    original    returns    of    births    and 
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deaths  arc  kept,  iii  the  office  of  the  State  Board  of  Health.  .Minnesota  is  not 
yet  a  registration  state  for  births  although  an  efforl  is  being  made  to  secure 
more  complete  returns  of  births.  The  cause  of  the  present  condition  is  due 
to  the  neglect  of  certain  individuals  to  make  reports,  rather  than  to  any 
defect  in  the  law.  In  February,  1912,  a  special  agent  was  secured  by  the 
Board  to  investigate  the  various  registration  districts  and  to  prosecute 
those  who  had  been  negligent  in  making  returns  of  births  and  deaths. 
The  effect  of  this  work  has  done  much  to  improve  the  conditions  and  it  is 
to  be  hoped  that  in  the  near  future  Minnesota  will  be  a  registration  state 
for  births  as  well  as  for  deaths. 

The  Division  of  Epidemiology  was  created  in  April,  1!H0,  and  Dr.  II.  W. 
Hill  was  placed  in  charge  as  director.  In  August,  1912,  Dr.  Hill  resigned, 
to  assume  the  position  of  director  of  the  Institute  of  Public  Health,  London, 
Ontario.  He  was  succeeded  by  Dr.  A.  J.  Chesley.  Since  the  creation  of  this 
Division  of  Epidemiology,  it  has  been  possible  for  the  Board  to  give  a  greater 
amount  of  aid  to  local  boards  of  health  and  greater  efficiency  has  been  se- 
cured in  this  way  in  the  control  of  communicable  diseases.  There  is 
great  opportunity  for  further  development  along  these  lines.  To  carry 
out  this  work  effectively,  however,  there  should  be  whole-time  health  officers 
in  the  larger  municipalities  with  their  authority  extending  over  the  sur- 
rounding territory,  in  such  a  way  as  to  cover  the  entire  state  with  efficient 
sanitary  supervision. 

The  work  of  the  Laboratory  Division  has  not  changed  materially  from 
that  of  prior  years  except  in  the  matter  of  developing  certain  lines  of 
work  and  the  addition  of  a  branch  laboratory  at  Mankato.  This  latter  was 
made  possible  through  the  action  of  the  physicians  of  that  city,  they 
guaranteeing  to  pay  three-fifths  of  the  salary  of  the  whole-time  man,  and 
the  state  paying  two-fifths.  Soon  after  this  position  was  created  the  city 
of  Mankato  made  the  one  selected  for  this  position,  Dr.  C.  C.  Pratt,  health 
commissioner  of  the  city,  thus  further  centralizing  the  public  health  work. 

The  engineering  work  of  the  Board  is  so  far  purely  voluntary,  except 
in  the  examination  of  plans  for  school  buildings  in  their  relation  to  sanitary 
problems,  this  responsibility  having  been  placed  upon  the  State.  Board  of 
Health.  The  state  is  doing  much  advisory  work  on  water  and  sewerage 
systems,  but  this  is  purely  of  a  voluntary  nature,  as  there  is  no  law  re 
quiring  the  Board  to  give  such  advice,  nor  has  it  any  authority  over  such 
systems  in  advance  of  their  construction  although  after  their  construction 
it  has  a  responsibility  in  respect  to  their  conditions.  Various  attempts 
have  been  made  to  secure  a  satisfactory  law  relating  to  the  engineering 
work  in  connection  with  such  systems  but  so  far  only  failure  has  resulted. 

In    1911   the   Board   felt  that  much   good    could   be  accomplished   along 
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health  lines  by  carrying  on  a  preliminary   educational  campaign  Id  relation 

to  school  hygiene,  and  to  accomplish  this  purpose  it  availed  itself  of  an 
opportunity  to  secure  l>r.  Ernes!  Bryant  Hoag,  lecturer  In  Public  hygiene  at 
the  University  of  California,  for  one  year's  service  in  Minnesota.  l»r.  Hoag 
began  his  work  August  1.  1912,  being  given  the  title  of  special  director  of 
school  hygiene.      \  circular  in  form  as  follows  was  sent  iperintend- 

1,1  of  schools  in  certain  of  the  larger  municipalities: 

"The  State  Board  of  Health  and  the  Department   of  Public  instruction 

of  Minnesota  wish  to  lend  their  aid  to  the  schools  of  the  state  in  promoting 
health  supervision  of  school  children.  To  this  end,  the  Stat<'  Hoard  of 
Health  has  engaged  the  services  of  Dr.  Ernesl  B.  Hoag,  formerly  of  the 
University  of  California,  to  help  Minnesota  towns  and  cities  to  organize 
health  work  in  schools. 

"Dr.  Hoag  will  travel  about  the  state,  spending  from  one  day  to  two 
weeks,  as  maj   he  required,  in  the  various  places  needing  his  services. 

"It  is  proposed  to  demonstrate  to  towns,  cities  and  counties,  that  rational 
conservation  of  the  mental  and  physical  health  of  our  school  children  is 
ble  and  practical  with  the  means  already  at  hand.  Three  plans  will 
be  proposed: 

(1)     Organization  with  a  medical  officer  and  nurse  or  nurses. 

( :' i      Organization    with    school   nurse  or  nurses    only. 

(3)      Organization   by    the   employment    of   a    simple   non-medical    Health 

Survey  on  the  part  of  the  teachers  only.  Such  a  survey  is  provided  by 
a  series  of  questions  based  upon  ordinary  observation  of  physical  and 
mental  conditions.  The  outline  for  this  purpose  will  be  furnished  by  the 
Siate  Board  of  Health  one  for  each  child.  No  community  need  wait  for 
the  employment  of  a  medical  officer  in  order  to  begin  sensible  health  obser- 
\  ation  of  school  children 

"Dr.  Hoag  will  be  available  for  lectures  on  Child  Hygiene,  Medical  Su- 
pervision, and  related  topics,  for  clubs,  institutes,  and  various  oilier  organiza- 
tions. The  State  Hoard  of  Health  will  maintain  in  its  office  in  the  Capitol 
building,  St.  Paul,  a  clearing  house  of  information  concerning  child  hygiene. 
medical  supervision,  the  teaching  of  school  hygiene,  sex  hygiene  and  the 
like.  Please  make  full  use  of  the  opportunities  furnished  iii  this  new  work. 
Your  co-operation  is  earnestly  desired." 

In  each  instance  there  came  a  response  in  the  form  of  a  request  that 
Dr.   Hoag   be  Bent   to  them.     A.s  a   result    of  this  Dr.   Hoag   was  scheduled 

io   \isit    as   many    of   these  places    as   possible. 

His  work  was  somewhat  as  follows:  The  superintendent  of  schools 
was  advised  in  advance  of  ins  \isit  to  anj  municipality.  Dr.  Hoag  would 
first  meet  with  the  superintendent  on  his  arrival,  then  with  the  teachers, 
taking  up  with  them  the  question  of  child  hygiene  and  later  would  have 
a  demonstration  tor  the  benefit  of  the  teachers,  picking  out  certain  de- 
fective children  and   instructing  the  teachers  in   the  methods  of  detecting 


b  FOURTH    BIENNIAL  REPORT  OF  THE 

these  defects.  Finally,  if  desired,  a  public  address  was  given  in  the  mu- 
nicipality as  a  means  of  instructing  the  people  in  the  needs  of  more  atten- 
tion to  child  hygiene. 

The  object  of  this  work  in  schools  is  to  show  teachers  how  easy  it  is 
to  detect  the  ordinary  physical  handicaps  from  which  children  suffer.  Any 
teacher  after  a  little  instruction  in  the  matter  can  readily  learn  how  to 
discover  these  handicaps  of  the  defective  child.  These  defects  are  very 
much  the  same  among  all  school  children  and  the  proportion  is  practically 
the  same  everywhere.  Teachers  should  be  able  not  only  to  recognize  sick 
children  among  those  under  their  charge  but  also  to  find  a  very  considerable 
number  of  children  who  have  physical  or  mental  defects  which  interfere 
with  their  school  progress.  These  defects  should  be  discovered  and  cor- 
rected. 

As  a  matter  of  fact,  about  twenty-five  per  cent  of  school  children  have 
visual  defects  of  one  kind  or  another.  These  can  ordinarily  be  discovered 
by  the  use  of  the  test-type  card  but  a  very  considerable  number  of  these 
defects  may  be  brought  to  light  by  a  very  simple  question  put  to  the  children 
as  to  the  appearance  of  the  print  in  their  books. 

Teachers  should  also  be  able  to  discover  a  large  percentage  of  those 
children  suffering  from  adenoids,  enlarged  tonsils  and  defective  hearing. 
Still  further,  they  should  be  able  to  detect  the  child  of  subnormal  men- 
tality. 

It  is  important  that  all  of  these  handicaps  should  be  discovered  early 
if  children  thus  affected  are  to  receive  a  reasonably  fair  opportunity  in 
life  and  at  the  same  time  not  act  as  a  drag  on  the  normal  children  asso- 
ciated with  them  in  their  studies. 

It  was  possible  to  secure  Dr.  Hoag  only  because  of  a  surplus  that  had 
accumulated  in  one  of  the  funds  of  the  Board  through  a  process  of  economy. 
It  is  to  be  hoped  that  the  coming  legislature  will  sufficiently  appreciate  this 
preventive  work  to  provide  an  appropriation  for  its  continuance,  as  it  cer- 
tainly is  coming  to  be  recognized  as  one  of  the  most  important  functions 
of  public  health. 

SPECIAL  TUBERCULOSIS  WORK. 
In  the  fall  of  1907  a  traveling  tuberculosis  exhibit  was  organized  to  be 
used  as  a  part  of  the  educational  campaign  against  tuberculosis.  Early 
in  190S  the  exhibit  was  started  on  the  road,  since  which  time  it  has  been 
seen  in  some  one  hundred  and  sixty  cities  and  villages  in  the  state,  visiting 
practically  all  of  the  cities  and  villages  having  a  population  of  one  thou 
sand  or  upwards  and  many  smaller  places. 
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During  the  biennial  period   1 1 » 1 1 - 1 l'  the  cities  and   villages  visited  were 

as  follows: 


Belle  Plaine. 

H  row  n  ton. 

Buffalo  Lake. 

Caledonia. 

Cambridge. 

ran  by. 

Cannon   Palls. 

I'hatfiekl. 

Claremont. 

Coleraiue. 

Dexter. 

Dodge   Center. 

Elgin. 

Eyota. 

Foley. 

Glen  wood. 

Goodhue. 

Grand  .Meadow. 

Grand   Rapids. 

Granite  Falls. 

1  laylield. 

I  [enderson. 


1  [inckley. 

I  louston. 

Janesville. 

Jordan. 

Kasota. 

Kasson. 

Ken. von. 

Lake   Benton. 

Lanesboro. 

Le  Sueur. 

Lyle. 

Little  Falls. 

Mabel. 

Madison. 

Marshall. 

Milaca. 

M  Inneota. 

Montgomery. 

Mora. 

Morris. 

New  Prague. 

Paj  nesville. 


Pine  City. 
Pine    Island. 
Plain  view. 

Preston. 
Princeton. 
Bush  City. 
Bushford. 
St.  Charles 
St.   Peter. 
Sacred    Heart. 
Sandstone. 
Shakopee. 
Spring  Grove. 
spring  Valley. 

Stewart  ville. 

Tracy. 

Tyler. 

Waseca. 

Waterville. 

West  Concord. 
Zunibrota. 


The  total  attendance  at  the  seventy-four  places  was  approximately  fifty 
thousand. 

In  addition  to  the  above  named  places  the  exhibit  has  been  shown  at 
the  state  fairs  of  1911  and  1912  and  the  county  lairs  at  ManUato,  Tyler  and 
Madison  in  1912.  where  it  aroused  considerable  interest. 


The  results  of  this  educational  campaign  are  very  plainly  to  be  seen 
Ibis  fall  in  the  strong  demand  for  legislation  looking  to  the  establishment 
of  tuberculosis  sanatoria.  During  the  fall  a  representative  of  the  State 
Board  of  Health  and  the  State  Tuberculosis  Association  made  a  tour  of  the 
state  in  an  effort  to  arouse  interest  in  the  legislation  proposed  by  the  state 
tuberculosis  commission  appointed  by  the  governor.  This  commission  was 
requested  to  study  into  the  need-;  of  the  state  in  its  effort  to  Control 
tuberculosis  and  to  make  recommendations  to  the  legislature.  The  State 
Board  of  Health,  believing  that  the  next  step  in  the  anti-tuberculosis  cam 
palgn  should  be  in  the  direction  of  securing  institutions  for  the  isolation  of 
those  who  are  spreading  the  disease,  is  lending  its  hearty  co-operation,  in 
the  hope  that  the  above  mentioned  legislation  may  be  enacted  into  law. 
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VITAL    STATISTICS. 

BIRTH  REPORTS 

Minnesota  is  not  yet  In  the  registration  group  of  states  for  births. 
Although  birth  returns  have  been  received  since  1887  they  are  more  or  less 
incomplete  No  attempt  was  made  to  classify  these  until  1911.  Births 
are  reported  in  the  following  tables: 

Total    births   for   counties    by   months   for    1910-11,   Tables    I    and   XXVII. 

MORBIDITY    REPORTS.    • 

The   disc, ise.,   reported    for   the   calendar   years    1910   and    1911    an 
follows: 

Tuberculosis,  Table.,   il   and   XXVIII. 

Typhoid  fever,  Tables  III  and  XXIX. 

Diphtheria,  Tables   IV   and  XXX. 

Scarlet  fever,  Tables  V  and  XXXI 

Measles    (1911   only).  Table   XXXII. 

Smallpox,  Tables  VI  and  XXXIII. 

Bpidemic  anterior  poliomyelitis.  Tables  VII  and  XXXIV. 

Epidemic  cerebro-spinal  meningitis   (1911  only).   Table  XXXV. 

MORTALITY  RECORDS. 

The   deaths   for   the   calendar   years    1910  and    1911    are   as    follows: 
Total    deaths    from    all    causes   classified   by   counties,   Tables    VIII    and 
XXXVI. 

Tuberculosis : 

a.  Pulmonary.   Tables   IX   and  XXXVII. 

b.  Non-pulmonary,  Tables  X  and  xxxvm 

Pneumonia: 

a.  Broncho.  Tables   XI   and   XXX IX. 

b.  Lobar,   Tables   XII    and    XL. 
Bronchitis: 

a.  Acute.   Tables    Xlll   and   XLI. 

b.  Chronic.   Table-    XIV  and   XLII. 
Caneer,  Tables  xv  and  XLIII. 

Diarrheal  diseasi  -  of  children. 

a.  Under  two  years,  Tables  xvi  and  XLIV." 

b.  Two  to  b\e  years,  Tables  XVII  and  XLV. 
Typhoid  fever,  Tables  xvm  and  xi.vi 
Diphtheria.  Tables   XIX   ami   XI. VII. 

Scarlet    fever.  Tables    XX   and    XI. VIII. 
Measles,  Tables   XXI  and   XI. IX. 

Whooping    COUgh,   Tables   XXII    and    I.. 

Smallpox,  Tables  xxm  and  LI. 

Bpidemic  anterior  poliomyelitis.  Tables  XXIV  and    I. II 
Epidemic  cerebro-spinal  meningitis,  Tables  XXV  and  Mil 
Puerperal  sepsis.  Tables   XXVI   ami    LTV. 
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TABtE  I 


BIRTHS   REPORTED  FOR  1910 


COUNTIES 

Jan. 

Feb. 

Mai 

Apr.      May 

June 

July 

Ana 

Sept 

(let. 

Nov. 

Dec. 

Total 

Aitkin 

24 

22 

18 

32 

18 

17 

27 

18 

17 

22 

21 

17 

253 

Anoka     

16 

18 

is 

is 

15 

is 

13 

20 

is 

20 

18 

9 

201 

Becker 

37 

32 

30 

38 

53 

31 

49 

50 

39 

53 

29 

30 

480 

Beltrami 

36 

30 

3'.) 

49 

32 

32 

38 

32 

18 

31 

32 

25 

433 

Beaton 

29 

27 

32 

28 

2.s 

21  i 

Is 

29 

25 

20 

2  1 

15 

299 

Bi«  Stone.     -  - 

19 

1.-, 

17 

10 

21) 

19 

17 

is 

19 

22 

15 

15 

210 

Blue  Earth 

64 

17 

10 

49 

45 

30 

49 

54 

55 

40 

42 

41 

508 

Brown 

15 

45 

.-.(} 

31 

41 

13 

52 

49 

37 

44 

45 

19 

501 

Canton 

16 

30 

40 

41 

37 

32 

58 

40 

27 

32 

42 

30 

401 

Carver 

43 

27 

10 

40 

33> 

10 

27 

21 

30 

20 

29 

33 

359 

26 

28 

I.'. 

13 

20 

17 

10 

7 

13 

17 

12 

6 

190 

Chippewa 

21 

23 

28 

23 

28 

20 

25 

25 

27 

29 

20 

16 

297 

Chisago 

2(1 

23 

22 

20 

21 

23 

27 

29 

21, 

24 

21 

18 

280 

Clay.. 

31 

34 

40 

28 

44 

40 

23 

44 

45 

29 

24 

is 

400 

Clearwater . 

20 

13 

is 

is 

14 

21 

15 

14 

13 

17 

16 

26 

205 

Cook 

2 

3 

1 

2 

1 

3 

1 

2 

1 

10 

( !o1  tonwood 

32 

14 

10 

31 

2  s 

31 

20 

21 

28 

21 

14 

17 

282 

Crow  Wing.  . 

30 

31 

27 

33 

is 

30 

35 

39 

32 

32 

20 

27 

387 

Dakota 

36 

2, 

40 

49 

30 

45 

42 

44 

36 

45 

22 

39 

461 

Dcd«e 

27 

IS 

17 

15 

11 

10 

20 

28 

21 

21) 

20 

11 

233 

31 

20 

45 

33 

35 

2  1 

33 

26 

27 

2S 

27 

28 

300 

Faribault.  .  .  . 

34 

19 

49 

31 

37 

30 

31 

29 

25 

3.". 

25 

15 

303 

Fillmore 

32 

33 

38 

12 

36 

43 

H 

30 

38 

41 

31 

31 

439 

Freeborn 

36 

26 

13 

32 

30 

33 

41 

34 

33 

40 

40 

28 

419 

Goodhue 

4.") 

42 

:,o 

64 

49 

43 

52 

42 

49 

50 

in 

44 

570 

Grant 

13 

24 

15 

1  1 

IS 

10 

IS 

19 

20 

15 

7 

19 

198 

569 

491 

564 

541 

501 

522 

587 

509 

581 

5  17 

I'll! 

530 

0,522 

Houston 

11 

14 

32 

2  s 

25 

is 

21 

32 

33 

is 

20 

12 

204 

Hubbard 

28 

is 

23 

20 

20 

23 

15 

11 

14 

12 

13 

14 

217 

34 

21 

21 

25 

29 

25 

27 

25 

29 

30 

29 

17 

321 

32 

35 

22 

38 

37 

33 

32 

37 

31 

34 

34 

28 

390 

Jackson 

32 

is 

30 

39 

31 

is 

32 

25 

20 

35 

20 

26 

338 

Kanabec 

1  1 

17 

13 

11 

10 

1  1 

11) 

9 

10 

17 

10 

0 

144 

Kandiyohi.  .  .  . 

35 

32 

27 

27 

30 

25 

0) 

37 

31 

31, 

34 

35 

398 

Kittson 

23 

19 

29 

17 

21 

19 

17 

2.": 

21 

24 

17 

12 

244 

Koochiching 

15 

1 

11 

s 

10 

10 

!l 

11 

10 

9 

9 

2 

105 

Lac  qui  Parle. 

28 

3.". 

26 

33 

45 

29 

35 

43 

43 

40 

;;.-. 

30 

422 

Lake 

15 
29 

10 
20 

10 

37 

20 
35 

13 
31 

1(1 
31 

0 

32 

13 
31 

21 
20 

10 
35 

10 

28 

11 
31 

1  ">'i 

I.e  Sueur 

372 

Lincoln 

16 

19 

1.") 

19 

13 

15 

21 

10 

21 

21 

14 

18 

211 

36 

20 

33, 

27 

43 

32 

31 

32 

34 

39 

32 

27 

302 

McLeod 

34 

23 

32 

37 

29 

27 

47 

41 

50 

29 

21 

27 

383 

Mahnomen .  . 

7 

5 

."> 

i) 

3 

5 

2 

6 

5 

0 

1 

4 

58 

Marshall 

44 

38 

33 

30 

20 

30 

31 

39 

20 

33 

28 

25 

389 

Martin 

28 

47 

39 

28 

30 

23 

38 

29 

34 

31 

34 

21 

388 

Meeker 

37 

23 

30 

23 

20 

20 

24 

23 

37 

3(1 

24 

21 

324 

13 

21 

20 

IS 

12 

18 

13 

12 

21 

15 

18 

22 

203 

Morrison 

16 

19 

44 

40 

45 

36 

02 

54 

52 

4(1 

37 

39 

550 

Mower 

37 

31 

43 

27 

28 

31 

30 

40 

42 

42 

38 

32 

421 

Murray 

21 

19 

23 

37 

21 

17 

19 

29 

20 

28 

10 

19 

275 

Xieollet 

23 

24 

24 

20 

20 

18 

20 

2  s 

27 

26 

29 

21 

298 

Nobles 

36 

31 

34 

29 

29 

34 

32 

46 

35 

31 

30 

27 

3(11 

Norman 

25 

2.". 

28 

23 

28 

22 

17 

33 

20 

35 

22 

21 

305 

( Hmsted 

31 

28 

40 

34 

3.7 

33 

34 

38 

21 

23 

23 

28 

370 

Otter  Tail 

73 

88 

110 

70 

80 

86 

11)2 

95 

S4 

88 

80 

70 

1.D32 

Pine 

40 
18 

19 
23 

24 
26 

38 

20 

27 
10 

23 
17 

25 
10 

30 
14 

31 

12 

20 

17 

22 
21 

32 
10 

343 

Pipestone  .  .  .  . 

210 

Polk 

69 

23 
394 

07 

20 

332 

54 

19 
3S7 

59 

20 
272 

59 

27 
33S 

47 
19 

304 

00 

32 
401 

81 

21 

384 

71 

31 

338 

63 
24 

29S 

69 
24 

325 

52 

23 

315 

751 

Pope 

283 

Ramsey 

4,148 

Red  Lake  .... 

40 

34 

40 

44 

41 

30 

24 

30 

30 

30 

31 

27 

413 

Redwood 

39 

42 

27 

42 

39 

43 

22 

47 

44 

35 

40 

34 

400 

Renville 

47 

41 

49 

.YA 

40 

33 

40 

35 

48 

45 

34 

30 

504 

Rice 

39 

29 

37 

44 

35 

32 

28 

32 

24 

37 

30 

34 

4D7 

19 

21 

28 

211 

19 

20 

19 

31 

30 

15 

27 

18 

273 

Roseau 

31 

23 

34 

22 

30 

19 

22 

32 

32 

10 

23 

14 

298 

St.  Louis 

372 

:;:,i 

3  1 5 

37S 

385 

320 

444 

lis 

391 

373 

105 

396 

4.5.-,.', 

Soott 

16 

21 

27 

13 

27 

23 

23 

28 

28 

21 

22 

17 

20.-, 

Sherburne .  .  . 

l  I 
31 

14 

12 

12 

17 

11 

17 

s 

11 

s 

I? 

17 

15s 

Sibley 

25 

23 

33 

33 

39 

23 

30 

34 

3  1 

15 

52 

352 

103 

95 

101 

103 

92 

106 

118 

113 

107 

93 

84 

69 

1,184 

Steele 

30 

2. 

32 

39 

28 

32 

29 

27 

30 

15 

28 

27 

343 

Stevens 

13 

8 

12 

13 

7 

13 

12 

is 

13 

17 

22 

10 

158 

Swift 

31 

18 

33 

25 

23 

25 

37 

31 

17 

19 

■>.-, 

25 

309 

MINNESOTA  STATE  BOARD  OF   HEALTH. 


]•■', 


TABLE   No.    I     -Continued 
BIB  ill-   REPORTED  FOR   1910 


COUNTIE8 

Jan 

Feb. 

M:.r 

\|.r 

Maj 

June 

July 

Aug 

Sept 

Oct 

X..\ 

1  )i  i 

Total 

Todd 

1 1 

.-»:{ 

16 

II 

49 

27 

.->:< 

57 

:.. 

:.i 

50 

43 

574 

6 

IS 

22 

20 

16 

12 

12 

24 

13 

15 

21 

1  1 

193 

20 

22 

:i'.t 

it. 

36 

29 

12 

:«> 

31 

24 

21 

36 

■ 

is 

23 

20 

26 

25 

is 

24 

23 

IS 

30 

17 

19 

22 

24 

12 

22 

26 

lti 

20 

25 

23 

26 

13 

2  1 

253 

Ml 

39 

27 

36 

27 

26 

38 

25 

as 

28 

29 

• 

370 

27 

is 

26 

is 

23 

is 

9 

is 

is 

21 

21 

16 

Wilkin 

1  1 

20 

23 

16 

21 

is 

15 

is 

12 

19 

10 

14 

200 

HI 

60 

65 

:.() 

63 

Hi 

62 

71 

49 

:.7 

62 

i.i 

7Ki 

Wright 

t'.i 

11 

17 

:>.< 

11 

17 

Hi 

39 

15 

IE 

1 1 

41 

Yi'l.  Medicine 

30 

21 

:«) 

37 

23 

3,7(14 

41 

28 

11 

25 

23 

l'.i 

37 

Totals 

3,853. 

3.472 

3,858 

3,757 

3,456 

3,925 

4,012 

3,815 

:!,(',!•.  1 

3,427 

3,300 

44,243 

14 


FOURTH    BIENNIAL  REPORT  OF  THE 


TABLE  II— 
CASES   REPORTED 


COUNTY 

1 
Total  Mulo 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7 
6 
1 
1 
2 

11 

11 
1 
211 
3 
4 
1 
5 
4 
5 
2 
3 
7 
9 
4 
3 
1 

11 
9 
3 
2 
1 
1 
2 
2 
2 
1 
3 
1 
1 
7 
1 
6 
2 
2 

10 
2 

19 
2 
3 

32 
8 
1 
5 
1 
8 

I 

4 
1 
3 

6 

9 
117 
2 
4 
8 

16 
2 
1 
7 
4 
G 

12 
7 

10 
0 

2 
2 
1 

1 

4 
5 

107 
3 
1 
1 
3 
3 
2 
2 
2 
3 
5 

1 

8 
6 
3 

1 

1 
1 

1 
1 

! 

4 
1 
6 

3 

7 
1 
1 

' 

3 

1 
3 

1 

3 

• 

- 

0 

4 
4 

71 

3 
1 
6 

4 
3 
3 
8 
2 
5 
3 

5 

4 

2 

2 

1 

1 

1 

1 

2 

1 

Becker 

1 

Beltrami 

1 

1 
1 
7 
6 
1 
104 

3 

1 

Blue  Earth.  .  . 

1 
1 

1 

Brown 

2 

3 

1 

2 

1 

1 

1 
3 

2 

1 

1 

2 

2 

1 

5 

1 

15 

26 

9 

15 

52 

20 

17 

29 

23 

1 

Chisago 

Clay 

1 

1 

1 

1 

1 

Cottonwood.  . 

2 
1 
3 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 
4 
4 
4 

I 

3 
3 

2 
1 

1 

Faribault 

2 

3 

1 
1 
1 
1 

1 

1 

1 

1 
1 
1 

1 
1 

1 

2 

Grant 

1 
1 

Hennepin  .... 

3 
1 

1 
1 

1 

1 

2 

2 

1 

1 
1 
1 

1 
1 

2 

Isanti 

1 

1 
1 

1 
1 
1 

Kandiyohi..  .  . 

1 

1 
1 
1 

1 

:::::: 

1 

1 

1 

1 
1 

1 

1 

Le  Sueur 

1 

1 

1 

1 

McLeod 

1 
2 

3 

1 

1 

1 

Martin 



1 

Meeker 

2 

2 
7 
2 

12 
1 
2 

31 
3 
1 
2 

1 

2 

1 

2 

1 

Mille  Lacs..  .  . 

1 

Morrison 

2 
2 

1 

1 

1 

i 

1 

3 

1 

1 

Nicollet 

5 

2 

5 

i 

4 

1 

1 

2 

Norman 

i 

2 

Olmsted 

28 
2 

2 

1 

1 

1 

1 

Otter  Tail 

2 

i 

1 
1 
1 
1 

1 

2 

1 

Polk 

5 
1 
1 
1 
1 
1 
2 
2 
5 

43 
2 
1 
4 

10 
2 
1 
3 
1 
3 
1 
5 
5 
3 

1 

2 

1 
1 

2 

1 

2 

1 

Red  Lake .... 

1 

1 

1 

1 



1 

Renville 

1 

1 

1 

1 

1 

2 

11 

3 

2 

1 

Polk 

2 
2 

10 

1 

1 
11 

1 
1 

8 

1 
7 
2 
1 

Roseau 

1 
13 

8 

1 
9 

17 

6 

7 

10 

Sherburne. .  .  . 

1 

1 
1 

2 

Sibley  

1 
5 

3 

1 

4 

1 

Stearns  

1 

2 

1 

*  3 

1 

1 

Swift 

1 
1 

Todd 

1 
1 

1 
1 

2 

1 
2 

4 

1 

1 

1 

1 

Wadena 

1 
1 

1 

1 

1 

i 
l 

1 
2 

1 

Washington  .  . 

2 

1 

2 
2 

1 

Wright 

1 
1 

4 

l 

i 

2 



1 
2 

1 

1 

Yellow  Med.  . 

Total 

685 

344 

341 

62 

51 

GO 

71 

41 

65 

89 

9S 

JS 

09 

31 

52 

MINNESOTA  STATE   BOARD  OF   HEALTH 
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TUBERCULOSIS 

FOR    1910 


Unde 
One 
'i  eat 

to 

5 
to 
10 

10 
to 
15 

15 
to 
20 

20 

.,, 
25 

25 
to 

30 
to 

10 

to         to 
40         15 

i.-. 
1., 
.-,11 

50 

,,, 

60 

1.1         t,. 

1.. 
7ii 

70      known 

' 

! 

] 

1 



1 



I 

4 

1 

2 1 

.... 

] 

i 



:.v:;...:. 

1 

.' 

-•■" 
1 
1 

20         Hi          7 
Y                    1 

1          

3 

1 

1 
1 
1 

1 

1 

1 
1 





1 
1 

1 
1 

I 

1 
1 
1 

1 

1 

- 

2 
1 

1 
1 
I 

1 

1 

I 
1 
1 

1           1 
1           1 

1  

1 

2 

1 

1 
■i 

3 

3 

1 
1 
1 

1 

1 

•> 

1 

1 

-' 

I 

1 

1 

1 

1 
1 

1 
1 

i 

1 



1 

] 

1 

i  

1 

i 

1 

3 

1 

1 
1 

l 

1 



1 

1 
l 
l 

i 

l 

1 

1 
: 





2 

1 

2 

2 

1          1 

1 

1 
2 

1 

1           I 
1           1 

1          l 

1 

1 

1 
1 

- 
1 
1 

1 
2 

.; 

3           3 

3           2 

1 
1 

.....            2 

1 

1 

i 

2 

1 

1 

• . . . 

I 



1 

1 



1 

1 
1 
I 

; 

1 

2 
3 
L6 

1 
1 
1 
1 
1  1 
1 
2 
I 
2 

1 

2 

l  .. 

1 

1 

I 

1 

t 
1 

,        24 

12        1" 

1 

1 

l'.i 

1            1 

3 

l          :; 

2 

1 
1 

1 
1 

1 

1 

I 

I 

2 

-• 
2 

1 

1 
1 
1 

1 

1 

2 
2 

1 

l           1 
1 

I 

2 

1 

1 
1 

1 

1             .'! 

1              1             1 

1 
l 

3 

1 

1           i 

1          1 



i 

7 

56 

1  Is 

» 1        53) 

24 

- 

in 

1 

16 


FOURTH   BIENNIAL  REPORT  OF  THE 


TABLE  II— 
CASES  REPORTED 


COUNTY 

Total 

Males 

Fe- 
males 

Jan. 

Feb. 

Mar.    Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov 

Dec. 

CITIES 
over  5000  pop- 
ulation 

State  Sanat'm 
Minneapolis.  . 

211 
3 
1 
6 
32 
2 

107 
3 

2 
1 
1 

104 

1 
4 

31 
1 

31 
4 
1 
4 

1 

5 

15         20 

! 

9 

15 

1 

52 

20 

17 

29 

1 
1 
1 

23 

Little  Falls.  .  . 



i 

28 
1 
8 

1 

2 

1 

1 

1 

2 
9 

;;:::: 

Faribault 

i i 

Duluth 

St.  Cloud 

'.ill         59 

4| 

1 

6          7          6 
1  

14 

9 
2 

5 

1 

4 

1 

6 

7 

9 

Stillwater  .  .  .  . 

12 

8 

1 

i                 i 

4 

2 

V 

2 

MINNESOTA  STATE  HOARD  OF    HEALTH, 
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TUBERCULOSIS— Continued 
FOR   1910 


Under      1 
One         to 
Year 

5 
to 
10 

10 
to 
15 

15        .'() 

to           In 

25 
to 
30 

30 
to 
35 

35 
to 

40 

40 
to 

4.') 

45 
to 
50 

50 

to 

to 

00 

00 
to 

65 
to 

70 

( >ver 
70 

In- 
know  n 

1 

24 

60 

1 

53 

25 

20         li, 

7 

2 

3 

::::::  :.\7. 

1 

1 

1 

2 
3 

' 

2 

1            1 
1            1 
1 

l 
2 



4 

6          3 

3 

3 

3 

1 



3 

12 

'.» 

8 

8 

1 

5 

4 
1 

.'. 

1 

1 

15 

2 

1 
2 

... 

2 

3 

1 

2 

1 

FOURTH   BIENNIAF,   REPORT  OF  THE 


TABLE   III      TYPHOID 
CASES  REPORTED 


COUNTY 

Total 

M  ali 

Fe- 
male 

Jan. 

Feb. 

Mar. 

Apr. 

May    June 

July 

Aug. 

Sepl 

Ocl 

Nov. 

Dec. 

Aitkin 

10 
16 

(1 

39 

32 

26 

1 

1 

3 

9 

1 

8 

36 

5 

1 

6 

3 

5 

5 

31 

4 

554 

4 

3 

1 26 

1 

6 

4 

8 

12 

11 

21 

3 

8 

0 

24 

1 

4 

24 

14 

.S3 

9 

1 

13 

73 

11 

4 

31 

£ 

ill 
5 

25 

14 

16 
427 

11 
7 
5 

16 

15 
2 
1 
6 

12 
3 
1 

20 
8 

11 
7 

24 
3 

4 
13 

6 
22 
21 
17 

\ 

2 

8 

6 

24 
1 

5 

1 

3 

2 

16 

t 

347 

4 

3 

84 

3 
4 
5 

10 
5 
9 
2 
5 
2 

10 
1 
2 

17 

10 

48 
5 
1 
9 

56 
7 
3 

10 
1 

14 
2 
8 
3 

14 
8 
9 
331 
(i 
4 
3 
'.i 

12 
1 
1 
2 

10 
3 

14 
5 
5 
6 

16 
3 

6 

3 

3 

17 

11 

9 

2 

1 
1 

2 

2 
8 
3 
5 
4 
8 

2 

1 

23 

'.< 

!l 

1 
1 

1 

1 

1 
2 

1 
4 
9 

(i 

3 

Blue  Earth.  .  . 

1 

1 

2 

3           2 

4 

1 

1 

( Ihippewa.  .  .  . 

1 
1 
1 
2 

12 
1 
1 
1 

2 
2 
3 

15 

1 
2 

1 
2 



1 
1 
1 
2 

2 

1 



1 

Clearwater . .  . 

IT. 
2 

1 

2 

1 

3 
2 

8 
1 

1 

1 

1 
1 
1 
2 



1 

2 

1 
1 
1 
2 

1 

1 

4 

2 

45 

1 

2 
4 
2 
31 
2 
1 

11 

(i 

1 
1 
2 

2 

li 

1 

4 

Hennepin  ... 

I'd? 

7(i 

km; 

7!i 

23 

1 

18 

1 

17 

21  i 

82 

i:, 

li 

42 
1 
3 

1 
1 

1 

1 

8 

11 

35 
1 
1 

2 
2 
8 

37 

19 

:i 

1 

3 
2 

1 

2 
1 

1 

2 

Kandiyohi..  .  . 

Kil  tson.  .  .  . 

3 

2 
6 
12 
1 
3 
4 
8 

1 

1 

1 

1 
2 

4 

l 

2 

Lac  qui  Parle . 

1 

1 
11 

2 

1 

2 

1 

1 

3 
3 

1 
8 

Mrl.rod 

1 

2 

1 

5 

1 

5 
4 

2 

6 

4 

l 

Marshall 

2 

1 

1 

2 

1 

Mille  Lars. .  .  . 

2 

7 

4 

35 

4 

2 

1 
5 
2 

8 

7 

3 

2 

3 

29 

3 

4 

1 
8 

2 
24 

1 

Nicollet 

Nobles 

1 

2 

1 

1 

1 

5 
2 

4 

1 
2 

7 

; 

2 

3 
1 
3 

4 
23 

1  llmated 

1 

17 
4 

1 
21 

1 

3 

"1 

1 

1 

3 
2 

1 

1 

9 
2 

37 
5 
1 
2 

3 

12 

1 

1 
1 

7 

1 

1 

2 

2 

8(5 

3 

2 

1 

Otter  Tail 

1 
1 

1 

1 

1 

Polk 

1 

1 

2 

2 

1 

1           1 

7 

4 

8 
1 
2 
2 

11 
6 
7 

96 
5 
3 
2 
7 
3 
1 

2 

10 

1 
1 
3 
2 

(i 
7 
1 
144 
1 

:; 

1 

2 

2 

1 
2 

Rice 

1 

3 

5 

6 

1 

111 

2 

1 

2 

1 

1 

1 
13 

7 

Scott 

7 
1 

4 

1 

4 

ii 

2 

16 
2 

11 

2 

2 

Sibley 

2 
1 
1 

2 



1 

3 

1 

I 

Steele 

1 

1 

1 

1 

2 

1 

Swift 

1 

1 
1 
3 
1 
2 
2 
1 

Todd 

4 
2 

1 

1 

3 

2 
5 

2 
2 

2 

1 

1 

1 
0 
3 
6 

1 

8 

1 

1 
1 

1 

2 

1 

4 
3 

7 

6 

2 

2 

1 

2 

Wilkin ( 

10 

1 
1 

4 

2 

1 
1 

1 
1 

1 

Wrighl 

2 

2 

2 

Yellow   Med.  . 

1 

Total.  .  .  . 

f*985 

1315 

670 

170 

1 56 

11(1 

02 

16 

39 

00 

335 

413 

328l 

1 58 

72 
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2 

I 

1 

2 

1 

g 

,8 

L67 

149 

203 
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11  1 

71 

in 

19 

I 
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FOURTH    BIENNIAL  REPORT  OF  THE 


TABLE  III— 
CASES   REPORTED 


COUNTY 


CITIES 
over  5000  pop- 
ulation 


Mankato. 
Cloquet.  . 
Brainerd. 
Red  Wing 
Minneapolis 
Little  Falls 
Austin.  .  .  . 
Rochester. 
Crookston. 
St.  Paul..  . 
Faribault.. 
Biwabik..  . 
Eveleth.  .  . 
Hibbing. .  . 
Virginia. . . 
St.  Cloud  . 
Owatonna. 
.Stillwater  . 
Winona.  .  . 


Total 

Male 

Fe- 

male 

23 

15 

8 

21 

14 

7 

1 

1 

17 

7 

10 

531 

328 

203 

18 

14 

4 

5 

3 

2 

8 

.) 

3 

9 

0 

7 

8 

5 

3 

19 

11 

8 

49 

3.S 

11 

51 

44 

7 

200 

157 

43 

10ti 

80 

26 

11 

!) 

2 

0 

4 

1 

10 

<; 

4 

7 

0 

1 

Jan. 


Feb. 


5 

7(1 


1 

104 
7 
1 


1  4 

4  3 


Mar 


Apr. 


May 


June 


is 


July     Aug     Sep! 


1 

20 


1. 

c,s 


1  1 


T 

5 
5 

10 

8 
66 
23 

1 

1 
1 


Oct.     Nov 


1  2 

44         29 

1   

1   

2 


2 
2 
12 
19 
31 
22 
7 

"5 
2 


Dec. 
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TYPHOID   FEVER      Continued 
FOR    1910 


1     M.I.I 

One 
Year 

1 
(0 

S 

5 
to 

id 

10 

to 

1, 

to 

-'II 

20 
to 

25 
to 
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:«i 
to 

to 
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Ml 

to 
15 

4.5 
t.. 
50 

50 
to 

55 

55 

to 

GO 

.in 
to 
65 

65 
to 
70 

Over 
70 

Un- 
known 

• 

3 

4 
1 

4 
2 

2 

5 

2 

4 

-' 

1 

1 

- 



1 

26 

2 

18 

1 

107 

i 

2 
L02 

1 
■J 

1 
mi 

2 

1 

:i 
-'7 

2 
27 

in 

l 

li 
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a 
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6 

1 

M 

1 
1 

1 

1 
2 

I 

l 
11 
15 

«:< 

.'■ 

-' 
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1 

■• 

3 

1 

■i 

I 

11 

L> 

1 

! 

ii 
5 
17 

1 
:< 

3 

1 
2 

1 
•2 

ie 

2 

1 

2 

Ii 

13 

17 

14 

2 

2 

1 
:i 
6 

ii 

-'0 

9 

1 
1 
1 

1 
1 
i 
2 

ii 

:< 

i 

2 

3 
3 
2 

» 
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1 

1 

1 

i 

1 

1 

1 

2 
I 
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1 
1 

2 

1 

1 

2 

iii, 

1 

1 

i 

1 
1 

3 

l 

1 
1 

1 

I 
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I  in   k  l  1 1    BIENNIAL  REPORT  OE  THE 


TABLE  IV— DIPHTH 
CASES  REPORTED 


COUNTY 

Total  Males 

Fe- 
males 

Jan 

Feb. 

Mar 

Apr. 

Max 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

1  I. 

n 

13 
9 

23 
30 
22 
5 
28 
12 
29 
4fj 
15 
19 

10 
21 
13 
33 
53 
105 
Hi 

8 
30 
38 
37 
32 
Id 
68 

6 

4 

3 
25 
10 
33 

7 

3 
25 
35 
34 

2 

10 
16 

1 
24 
12 
22 
21 
65 
50 

4 
19 
(11 

4 
45 
65 

5 
29 
10 
41 
19 

7 
111 
49 

4 
14 
124 
24 
24 
17 
62 
18 
19 

8 

6 

6 

7 
21 
13 

1 
17 

8 

8 
18 

7 

8 

3 

10 

8 
16 
26 

60 
4 

3 
12 
15 

11 

17 

6 

32 

2 
1 

1 
10 

8 

17 

■) 

I 

11 

19 

19 

2 

li 

."> 

1 

7 

3 

5 

10 

33 

26 

10 

21 
3 

10 

26 
4 

18 
5 

23 
8 
2 
3 

25 
1 
9 

57 

13 

10 
8 

29 
'.i 

10 
4 

7 

3 
16 

9 

9 

1 
11 

4 
21 
28 

8 
11 

7 
11 

5 
17 
27 
45 

6 

."> 
18 
23 
26 
15 

4 
36 

4 

3 

2 
15 

8 

16 
5 
2 

14 
16 
15 

1 
1 
4 
3 

2 
9 

5 

1 

ii 
1 
2 
1 
1 

1 
1 

Anoka 

2 

7 
7 

1 

2 
6 

1 

1 

3 
3 
2 

2 

1 
1 

3 

I 
1 
1 

1 
1. 

2 
2 

1 

1 
5 

Beltrami 

Benton 

Big  Stone    ... 
Blue  Earth. 

1 

2 

3 

2 

1 

4 

7 

2 
1 
2 
1 

2 

-' 

4 

2 

Carlton 

Cass 

1 

1 
1 

in 
6 
1 

7 

1 
7 
2 
1 
1 
1 

12 
4 

10 

7 
5 
3 

1 

3 

6 

1 
2 
2 

1 

1 
2 

1 
3 

7 

4 

1 

1 

6 

( ihippewa .... 
Clay 

1 

1 
1 
0 
4 
1 
6 
'.< 

3 
15 

14 
1 

1 

3 

1 

2 

1 
14 
4 
3 
3 
•"> 

4 
6 
1 
2 

2 

4 
2 

2 

5 

4 

1 

6 

17 

1 

2 
1 

i; 

31 

1 
o 
2 
2 
2 
2 
1 
3 
2 
8 
7 

1 
1 

7 

('row  Wing. . . 

Dakota 

Dodge 

1  louglas 

Faribault 

Fillmore 

2 

2 
3 

3 

2 

3 

5 

1 

5 
it 
2 

1 

3 
1 
1 

8 
3 
"> 
1 
1 
8 

2 

7 

3 
3 

4 

9 
9 

1 

1 
1 

1 
1 

3 
2 

1 

Goodhue 

2 

6 

2 

Hennepin  .... 

8 

11 

1 

4 

8 

3 

1 
2 

3 
3 

8 

1 

5 

Hubbard 

1 

1 

Isanti 

2 
6 

2 

1 
1 
2 
2 

1 
1 
1 
9 

4 

3 

5 

2 

1 
1 

2 

1 

2 

8 

1 
4 

3 

1 

Kandiyohi..  .  . 

Kittson 

Kobchiching.  . 
Lac  qui  Pai  Le 
Lake 

2 

3 

10 

3 
3 

2 

2 

1 
1 
7 
6 

1 

4 
9 
5 

12 
8 

1 

3 

1 

2 

2 
1 
1 

9 

Le  Sueur 

4 

2 

2 

- 
- 

1 

Lyon 

4 

11 

10 

3 

2 

2 

2 

4 

1 

1 

1 

1 
6 

17 

9 

17 

11 

32 

24 

4 

9 

40 

1 

35 

39 

1 

11 

5 

L8 

11 

5 

7 

24 

3 

•5 

67 

11 

1  1 

'.l 

33 

9 

9 

4 

2 
2 

3 
.") 
6 

1 
2 
1 

7 

1 

1 

1 

2 

4 

6 

18 

1 

3 

7 

3 

2 
2 
1 

18 
2 
1 
2 

14 

1 

1 

8 
1 

2 

8 
2 
2 

8 

4 
3 

3 

1 

7 
I 
2 
3 

1 
1 
7 
1 

- 

Mille  Lacs    . 
Morrison 

3 

3 

1 
2 

4 

14 

1 

1 
9 

Murray 

2 
1 

13 

3 

1-4 

2 

Nobles 

4 

1 

2 
3 
5 
9 

5 

2 

4 
2 

5 

1 

1 
3 

2 
6 

1 
1 

15 
1 

5 

1 
12 
3 

1 

1( 
b 

2 

3 

1 

10 

1 
2 
1 
4 

1 
4 
1 
1 

0 

1 
5 

2 

4 

8 

( (tter  Tail.  .  .  . 

4 

4 

16 

1 

Polk 

Pope 

Ramsey 

Red  Lake  .... 
Redwood 

3 

1 
3 
3 

1 
1 
.") 
3 

4 

2 

3 

5 
3 

1 

2 

4 

1 

2 

1 
1 
1 

8 

1 

3 
1 

2 

3 

1 

2 

1 
9 

6 

4 
4 

6 

1 

2 

1 
1 

4 

Rock 

2 

3 

3 

1 

3 

14 

•"> 

2 

7 
9 

1 

3 

4 
_ 

2 

Scott 

Sherburni 
Sibley 

19 
1 

2 
15 

8 
2 

19 
1 
2 

1 
1  t 

1 

4 

s 

2 

3 

2 

10 

1 

3 

1 
3 

5 

2 

15 

1 

21 
(i 

4 
1 

4 
2 

1 

5 

1 
4 
4 

1 

1 

1 
4 
1 

2 

5 
1 

2 

11 

2 

3 

7 

Todd 
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FOURTH    BIENNIAL  REPORT   OF  THE 


TABLE  IV— 
CASES   REPORTED 


COUNTY 

Total 

Males 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oet. 

Nov. 

Dee. 

Traverse .... 

21 

113 

9 

1 

18 
4 
8 

59 

37 

7 

9 

51 

2 

6 
3 

4 
29 

17 

1 

12 

62 

7 

1 

12 

1 

4 

30 

20 

6 

1 
1 

1 

2 

2 

1 

18 

2 

29 

1 

1 

34 

1 

5 
6 

5 
15 

2 
1 

8 

2 

3 

1 

1 

1 
1 

4 

1 

2 

2 

3 
1 
4 
3 

i 

1 

1 
1 

2 

1 

2 

Wilkin 

1 
5 

2 
1 

1 

20 

5 

2 

2 
3 

2 

1 
1 

2 

1(. 

5 

1 

13 

1 

6 

Wright 

10 

3 

1 

Total.  .  . 

CITIES 

over  .5000  pop 
ulation 

2092 

14 

3 

38 

24 

17 

39 

36 

39 

6 

6 

31 

24 

13 

6 

24 

965 

S 

1 

19 

12 

10 

17 

17 

8 

4 

3 

15 

10 

7 

1 

16 

1127 

6 

2 

19 

12 

7 

22 

19 

31 

2 

3 

16 

14 

6 

5 

8 

187 
o 

159 

149 
2 

150 
2 

189 

1 

221 

216 

167 

1 

193 

175 
4 

145 

2 

141 

3 

3 

3 
2 
3 

5 
9 

7 
1 

3 

4 
4 
10 
15 

6 

1 

2 

2 
9 

6 

(i 

1 

2 
2 

2 

13 
1 
1 

5 
2 
1 
3 

2 

1 

2 

2 
3 
2 

1 
2 

2 
1 

7 

Minneapolis. 

Little  Falls.  . 

5 

3 

1 
8 

1 

1 
2 

> 

St.  Paul 

1 

6 
3 

1 

2 

7 

2 
2 

1 
1 
4 

Faribault 

St.  Cloud 

"'5 
5 
5 

3 

5 
4 
1 

1 

1 
1 

4 

2 

3 

:j 

2 

1 

1 

1 



1 

2 

1 
3 

12 

6 
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DIPHTHERIA— Continued 
FOR   1910 


Under      l 

One        t«>        i" 

year       5         10 

10 

to 
15 

15 
to 

20 

20 
to 
25 

25 
to 

30 
to 

35 

to 

10 

10 
to 
15 

45 
to 
50 

50 
to 
55 

55        60 
to          In 
60 

to 
70 

Over      In- 

70      known 

6 
22 

1 

8 

2 

16 
1 

3 

7 

1 

1         13 

23        in 

1           1 

1 

1 

1 

1 

1 

1 

l          :< 

1 

4 

1 

3           1 

■  : 
1 

1 
1 

1 

1 

1 
I 

2 

l 

14 

1  1 

2 
15           7 

1  1            1 

2 

1 



7 
2 

2 

1 

4 
1 
1 

I 

1 

1 

g 



• 

2 

1           2           1 

in      263      509 

2          4 

131       319 

1S4 

107 
2 

778 

47 

40 

1 

23 

11 

7 

4 

1 

1 

48 

2 

1 

12 

I 

4           8 

■"> 
1 

3 
4 
5 
7 

2 
2 

4 

2 
3 

8 

1 

1 

2 

3           5 

1 

2          1           1           l 

2 

1 

1 

1 

1(1         17 

1            1 
11            7 

f 

1 

1            1           7 

1 
5 

2          2 

4 

1 

3 

1 

1 

1 

4 
2 

1 
Id 

; 



6 

3 

2 

1 

1         10 

7           1 
5 

1           1           1 

1 

1 

1 

1                        2 

1 

1 

1 

■1 

1 
2 

-' 

7 

1 

1 

-, 
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FOURTH   BIENNIAL   REPORT   OF  THE 


TABLE  V— SCARLET 
CASES  REPORTED 


COUNTY 

Total 

Males 

Fe- 
males 

Jan 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug 

Sept 

Oct.. 

Nov. 

Dec 

35 

4 

40 

17 

2 

2 

8 

41 

9 

11 

16 

11 

38 

1 

8 

62 

21 

3 

63 

7 

212 

12 

35 

5 

9 

32 

18 

18 

1 

1 

7 

9 

10 

6 

53 

12 

67 

4 

1 

13 

6 

5 

57 

12 

12 

ti 

19 

9 

49 

33 

9 

'5 

56 

1 
31 

1 
14 
13 

1G 

158 

7 

1 

34 

19 

it; 

5 

6 

11 

32 

21 

2 
16 

5 

1 

2 
2 

17 

5 
4 
8 

24 

lit 

5 

25 

.  12 

3 
22 

3 
80 

5 
19 

3 

3 
19 

8 

7 

1 
2 
5 
6 
3 

27 
8 

33 
4 

6 

2 

T 

38 

4 
7 
2 

8 
6 

24 

18 

3 

I 
31 

13 
1 
3 
6 

34 
6 

70 
2 

14 

■J 

3 
5 

8 
1  1 

11 

2 

24 

12 

1 

8 

3 

5 

(i 

11 

1 

1 

2 

1 
1 

1 

3 

5 

I 

4 

1 

7 

11 

3 

1 

1 

1 

18 

1 

1 

Big  Stone  .... 

2 

6 

2  1 
4 
7 
8 

17 

Id 
1 
3 

37 
'.) 

2 

2 
2 

7 
1 
ti 

4 

2 
3 

1 
1 
3 

2 
7 

2 

I 

..    . 
5 
6 

1 

11 

7 

1 

13 

2 

4 

1 

1 
5 

2 

1 
3 

1 

1 

.... 

1 

Chippewa.  .  .  . 

Chisago 

Clay 



12 
10 



13 
0 

4 
8 

1 

13 

I 

1 

1 

22 

12 

1 

2 

Crow  Wing.  .  . 
Dakota 

4 
7 

(i 

1 
9 
3 

7 

1 
1 

1 
3 

2 

1 

1 

15 

1 
31 

4 
11 

1 

1 

1 

6 

1 

1 



Fillmore 

41 

4 

132 

7 

16 
2 
ti 

13 

10 

11 

1 

10 

2 

9 

2 

6 

1 

2 

6 

17 

Goodhue 

31 

18 

18 

24 

14 

6 

4 

12 

22 
8 

Hennepin.  .  .  . 

2 

2 

3 

1 

2 

8 

1 

1 

1 

1 

1 

1 
8 

8 

1 

13 

6 

1 
2 

4 
2 

11 
1 

5 

2 

2 

:::::-.!- 

1 

Kandiyohi..  .  . 

1 

5 
4 
4 
3 
26 

» 
34 

1 
7 
4 
4 

19 
8 
5 
4 

11 
3 

25 

15 
6 
9 
1 

25 
1 

18 

3 

4 

Koochiching.  . 
Lac  qui  Parle 
Lake 

3 

8 

2 
4 
7 
ti 

3 

1 

7 

2 
24 

4 

1 



Le  Sueur 

1 
3 

Id 

1 

9 

2 

1 

2 
2 
4 

1 

2 

3 

1 

Lyon 

25 

10 

4 

1 

1 
1 

1 
1 

0 

2 



3 

3 

2 

1 

4 

3 

1 

1 
2 
2 

11 

1 

16 

2 

i 
l 

5 

1 
6 
1 
3 
3 
13 
7 

1 
1 

1 

6 
3 

2 
1 

1 

Murray 

1 

1 
2 

1 

1 

3 

2 
5 

1 

7 

2 

6 
2 
3 

4 
4 

1 
5 

1 

2 

3 
3 

1 
1 

5 

5 

14 

Otter  Tail 

2 

6 

9 

4 

4 

5 

1 

(i 
2 

1 
5 

3 

Pipestone  .... 
Polk. . . 

3 

22 

21 

3 

1 

4 

Pope 

5|- 

7 
1 
2 

1 

19 

3 

4 

3 

4 

11 

7 

57 

10 

82 

5 

1 

20 

7 

7 

2 

1 

(i 

18 

2 

12 
4 

18 
2 

4 
9 

1 
13 

5 

8 
2 

31 

J 

3 

2 

4 

12 

2 
2 

1 
2 

1 
3 

7 
8 

4 

4 

8 

1 
3 

7 

Scott . . . 

37 

1 

16 

2 

4 

5 

2 
2 

1 

Sibley 

5 

1 

1 
1 

8 

ti 
1 

6 

1 

11 

2 

2 

1 

3 

J 

3 

5 
4 
1 

2 

1 

1 

1 

1 
1 
1 
2 

Swift . . 

1 

1 
5 

4 
1 

2 

Todd. . 

1 

1 

3 

3 

B 
4 

Wabasha 

2 

10 

M  I  \  NESOT  \  >i  \  l  E   BO  \KH  OF   II  I.  \l.'l  II. 
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FEVER 
FOR   I9l(i 


Under 
One 

"i  ear 

1 

to 
5 

to 
10 

10 

t,, 
IS 

IS 
to 
20 

20 
to 
25 

to 
30 

30 
to 

35 
to 
10 

in 
to 

V. 

1.-, 

to 
50 

50 

55 

to 
60 

60 
to 
65 

65 

to       Over       Un- 
7ii        70     known 

5 

12         ll 

3 

1 

I           1 

s 
1             7 

1 
1 1 

5 

1 

i 
1 
1 

1 

1 

1 

1 

• 

1 

i 

1 
I 

- 
2 

1 

-' 

2 

l        ll 

11         ll 

2          2           1 

1          3          6 

1 

7            1 

2 
2 

i 

1 
7 

1             1 .".            10 

2 
2 

1 
1 

7 

1 

1 

1 
7 
2 

1 
29 

6 

3 
23 

1 
86 

8 

I 
is 

1 

2 

.". 
6 

1 

1 

1 

1 
1 

1 

3 
12 

15 

.". 

1 

1 

1 

1 

8 

1 

is 
2 

-'1 

1 

1 
1 

2 

2 

1 

1 

1 

6 

11             lL> 

1 

I 
1 

1          3 

1 
11 
.". 
6 

1 

2 

1 

7 

2 
3 

1 
2 

1 
1 

1 

1 
2 

1 

1 

1 

1 
1 
1 

2 
2 
2 
- 

_' 

1 

2 

1 

3 
2 
2 
5 

1 

2 

3 

1 
ll 

I 

1 

12         :n 

1 

1 

1 
9 

4 

1 
1 

23 

1 

1 

2 

1 

3 
1 

2 
LO 
J 

1 

! 

:i 

2 

10 

2 

L3 

8 

I 

1 
2 

3 

1 
1 

1 

Is 

::::::      i 

3 

2  :: 
3 

8 

3  1 

2 

1 

3 

1 
1 

1 

3 
1 

2 
6 
2 
13 

l 

2 

:< 

9        21         ll 

2 

1 

2 

1 
1 

1 

2 

1 

i 
1 
1 

1  ■_■         hi 
I           1 

6 

1 

2 
3 
16 

5 

Ifi 

2 

1 

1 

2 

T 

1 

3 

1  i 

I 

2 

5 

1 

1 
3 

ll 
2 

37 

2 

2 

S 
16 

1 
11 

1 

1 
2 

1 

1 
1 

1 

1 

i 

6 
62 

1 
1 

3 
31 

2 

3 

7 
1 

I 

1 

i 

9 

7 

10 
3 
3 

I 

- 

>• 

2 
2 
1 

2 
2 

1 

-' 
1 

1 

3 

i 

9 

1 

1 

3 

1 

1          6 
6        H 

2 

1 

1 
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FOURTH    BIENNIAL  REPORT   OF  THE 


TABLE   V— 
CASES   REPORTED 


COUNTY      Total 

Males 

IV- 
males 

.Jan. 

Feb. 

Mar 

\pi- 

May 

June 

July 

Aim 

Sept. 

Oct. 

Nov. 

De<\ 

8 
4 
62 
6 
48 
31 
27 

4 
2 

32 
2 
34 
11 
15 

4 
2 
30 
4 
14 
20 
12 

1 
6 

1 

2 

3 

1 

1 

1 
11 

1 

1 

1 

10 

1 

Washington  . 

5 

6 

2 

1 

6 

5 

1 
5 

16 

4 

3 

2 

2 

1 
3 
2 

4 
3 

4 

12 

16 

Wright 

1 
3 

7 
21 

3 

1 

2 

l 

• 

Total.  . . 

CITIES 

over  5000  poi 

illation 

.     1 895 
)- 

4 

2 

:» 

131 
.1        16 

6 
46 

2 
65 

7 

13 
48 
34 

898 

1 

2 
4 
48 

11 
2 

26 
2 

26 
6 
7 

26 

23 

997 
3 

204 

234 

1 

227 

1 
2 
4 
29 
6 

231 

1 

208 

150 

87 

67 

52 

87 

1 56 

192 



1 

83 

5 

4 

20 

17 

Red  Wing.  .  . 

7 

20 

7 
4 

10 

7 

6 

1 
1 
1 

3 

8 

7 

10 

i 

2 

1 

3 

22 

IS 

1 
1 

2 

1 
7 

1 

St    Cloud 

39 

1 

6 

22 

11 

7 

6 

19 

12 
5 

1 
14 

2 

2 

2 

1 

2 

4 
2 

Stillwater  .  .  . 

2 
4 

2 
3 

4 

3 

1 

5 

1 
1 

1 
2 
4 

14 
4 



1 
10 

1 
8 

1 

S 

MINNESOTA  STATE  BOARD  OF    HEALTH, 
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SCARLET  FEVER     Continued 

FOR   1910 


Under 
One 
Year 

1 

to 
5 

5 

t.. 
10 

10 

to 
,5 

15 
to 
20 

20 
to 
25 

25 
to 

3<t 
to 
35 

35 

t(, 

40 

40 
to 
15 

,4 

to 
50 

to 
55 

to 

55 

,0 

i., 
tiO 

t9 

i  >vei 

70 

In- 
kno  « ii 

l 

2 

13 

4 

26 

-' 

18 
Ki 
13 

2 
l\ 

a 

11 

8 
8 

2 

l 

l 

6 
1 
2 
6 
1 

i 

1 

5 
6 

4 

1 

1 

1 

•i 

l 

l 

13 

315 

676 

2 
1 
1 

58 
1 
5 

10 

472 

jii:; 

1 

75 

26 

1 

17 

10 

4 

3 

1 

Ml 

1 

22 

3i 

i 

14 

1 
22 



3 
in 
6 

2 
12 
2 



3 

2 

1 

J 



5 

11 

11 

1 
1 
(i 

2 

1 
2 
2 

T 

1 

1 

J 

2 

is 

2 

7 
18 

I  1 

2 

1 



1 

1 

1 

g 

4 

1 

1 

s 
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FOURTH    BIENNIAL  REPORT  OF  TT1E 


TABLE  VI 
SMALLPOX   CASES   REPORTED   FOR    1910 


COUNTIES 

Total 

Jan. 

Feb. 

Ma 

Apr. 

May 

June 

July 

\llL' 

Sep! 

Ocl 

Nov 

Dec. 

Aitkin  

3 

£ 
3 

11 
3 

4 
1 

3 
3 

1 

11 
1 

2 
1 
."> 
8 
2 

6 

12 

23 

•  20 

2 

1 

321 

4 

1 

2 

1 

2 

5 

22 

1 

13 

35 

1 

2 

1 

37 

4 

4 

11 

2 

29 

2 

1 

3 

179 

4 

1 

10 

9 

30 

86 

1 

2 

6 

r. 

2 

6 

26 

32 

19 

1 

4 

1 

1 

5 

35 

10 

. 

3 

1 

E 

Beltrami 

1 

1 

4 

3 

2 

1 

l 

Blue  Garth  . .  . 

1 

1 

l 

Brown 

1 

<  larlton 

: 

1 

1 

1 

Chippewa .... 

1 

( Ihisago 

2 

(i 

2 

1 

Clay 

1 

(  'onk 

2 

( !o1  tonwood 

1 

Crow  Wing.  .  . 

5 
5 

1 

3 

1 

3 

3 

Faribault 

1 

1 

7 
12 

10 

1 

1 

1 

Fillmore 

1 

Freeborn 

3 

15 

2 

( loodhue 

1 

1 

1 

39 

Hennepin 

Houston 

50 

63 

4 

li' 

1  1 

52 

1 

9 

2 

7 

3 

9 

Hubbard 

1 

Isanti 

1 
1 

1 

Isasca 

Kandiyohi. . .  . 

2 

Kittson 

2 
5 
1 
4 

2 
6 

1 

Kooch  ching.  . 

1 

1 

9 

Lac  qui  Parle. 

Lake 

6 

2 

1 

:i2 

3 

McLeod.  .  . 

1 
2 

Meeker 

l 

Mower 

14 

1 
2 

12 

1 

5 

2 

I 

1 

1 

2 

1 

Nicollet 

■a 

Norman 

1 
10 

1 

1 
4 

s 

<  Umsted 

otter  Tail 

3 

Pipestone 

2 

Polk 

1 

> 

Pope 

1 
22 

2 

Red  Lake  .... 

2 

4 
3 

9 
1 

15 

i  i 

8 

2 

7 

9 

10 

77 

Renville 

l 
l 

1 
4 
2 
10 

1 

6 

1 

Rock 

5 

l.s 
6 

Roseau 

8 
23 

1 

1 

2 

7 

19 

10 

3 

8 

Sherburne. . . . 

1 
2 

3 
4 

Sibley 

1 

1 

2 

Steele 

3 

2 

3 

1 

Todd 

1 

5 

17 

Wabasha 

15 

L3 

15 

1 

2 

1 

Wadena 

1 

1 

2 

Waseca 

1 
1 

Washington..  . 

2 

1 
1 

Watonwan. .  . 

Wilkin 

1 

Winona 

3 

2 

Wright 

22 

5 
9 

5 
1 

2 

1 

Yel.  Medicine. 

Totals.  .  . 

1,109 

155 

211 

139 

118 

112 

131 

18 

17 

12 

20 

27 

149 

MINNESOTA  STATE  liuAKIi  uF    HEALTH. 
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TABLE   VI— Continued 
SM  \l  LPOX   C  IS]  S    REPOH  II  D   l  OB    L910 


COI   NTIES      Total     Jan. 

Feb.    Mar     Apr     May    June 

July 

D<  i 

CITII  S 
Over  5,000 
Population 

Bemidji 

, 

1 

1           I 

v  •.-.   II  in 

] 

1 

Cloquel 

3 

i 

! 

Minneapolis            291         18 
Austin 

is        38         13 

I 

37         18 

9 

7 

s 

Crookston 
St.  Paul 
FaribauK 
Dulutfa 

1 

I 

160          2 

I 

9        12 

L2 

- 

j 

7 

10 

1.1 

67          1(1            :>          16            7 

19 

2 

1 

- 

Hibbing                         '           1 

i  Iwatonna    .  . 
Stillwater 

2 

.' 

1 

1 
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FOURTH    BIENNIAL  REPORT  OF  THE 


TABLE  VII— ANTERIOR 
CASES  REPOTRED 


COUNTY 

Total 

M»iea  «S;S 

Jan. 

Feb. 

[ 
Mar      Apr.  i  May 

June 

July 

Aug. 

Sepl 

Oct. 

Nov.    Dec. 

\itkin 

3 

22 

25 

1 

9 

9 

5 

9 

3 

8 

9 

4 

9 

3 

10 

2 

11 

3 

10 

49 

2 

ti 

2 

5 

2           1 
13          9 
15 

2 

1 
9 
2 

5 

1 

r 
2 

1 

10         11 

Big  Stone  .... 
Blue  Earth.  .  . 

1 

6 



1 

3 

2 
1 

4 

1 
2 
1 
4 
6 

2 
3 
2 
3 

1 

2 

1 
2 
4 

1 

1 

3        o 

3  2 

4  5 

2  1 

3  5 
7           2 
1           3 
7           2 
3 

4  « 



4 

Clay 

1 

1 

2 

Cottonwood.  . 
Crow  Wing.  .  . 

1 



2 
4            1 

1 
1 

2 

1 

Faribault 

1 

1 
4 

1 

1 

3 

1 

2 

g 

1 

1 
1 

3 

2 

7 

1 

1           2 

0           4 

34         l* 

1 

2 

1 
1 



1 

5 

3 

17 

Hennepin  .... 

1 

2 

3 
1 

3         17 

5 



1 

2 



Hubbard 

4 

1 



1 
1 
1 
_' 

1 

2 

1 

1           1 
x          •> 

1 

1 

1 



1 

1 
1 

3          3 

1 

1 

1 

Lac  qui  Parle. 

2 
1 

7 

1 

2 

1 

1 



3 



2 

1           3 

1 
ti 

7  4           3 
3           2           1 

8  4            4 

3 3 

5           :<           2 

1 

1  2 

2  2 

Marshall 

4 

1 

i 

1 

1 
2 
5 

Meeker 

Mower 

Murray 

2 

1 

12 
17 
12 
13 

7 

9 

18 

3           7 
12           5 

6        5 

8           5 
3           4 
b           3 
s        i  n 



3 
7 

4 

7 



1 

1 

2 

::::::  ::::::  ::::::  :::::: 

6           1 
1 

3 
3 
1 
4 

1  

4 

3           3 
3 

Norman 

1 

1  .. 

4            0           8 
4         115 

24         1 2 

4 

Pennington.  .  . 
Pine 

1 
1 

30 
3 
5 

15 
4 
3 
2 
2 

5 
1 
3 
1 
5 
2 
1 

1 

... 

1 

i 



1 
5 
1 
2 

Polk 

17         13 

3 

2           3 

ti           9 

2           2 

2  1 
2 

1            1 

3  2 
1 

1 

2 
1 

4 

2 

1 

6 

3           2 

3 

2 

Red  Lake 

Redwood 

1 

1 

2 

i 

l 

3           5           1 

5 
1 

2 

1 

1            1 

1  

Sherburne.  .  .  . 

l 

1 

1 

1 

2 

1 

1 



1 

.... 

1 

1 
4 

1 

Todd 

i 

:::::: 

1 

2 

1 

1 

1 
3 

Watonwan  .  .  . 

Wright 

Yellow  Med.  . 

7          5          2 

1 

3 

■>          ■> 

4           2 

1|          1 
6           3 

1 

2 

2 

1 

1 

1 

3 

3 

2           1 

Total 

CITIES 
over  5000  pop- 
ulation 

475 
3 

269 
2 

206 

1 
14 

1 
a 

16 

11 

7           5 

11 
2 

20 

43 

134 

1 

116 

86 

21 

5 

Minneapolis.  . 

47         33 
3           2 
3           4 

1 

2 

2 

3 

16 

17 

5 

1 

1            2 

Rochester.  .  .  . 
Crookston. . .  . 

L' 

3 

4 

11 1           1 
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2       8 

1 

1       2 

1           i 

1 

0 

1 

4 

1 

1 

1 

1 

2           I 

1 

3 

1        1        3 

1 

1           2 
:<         2 

1 

3       1 

:.       2 

2 

:; 
1 

■2 
2 

?. 

1 

1 

2 

11 
1 

1         ., 

l 

1 

2 

■> 

2 

3 

.! 

1 
1 

1 
1 
1 

in 

1 

5 

9 

1 

3          1 

1 
3                  2 
6       2       3 

1 
3       1        2 
2 

1 

1 

2 
3 
1 
2 

-' 

2 
2 

I 

1 

3 

3       3 

:(          2 

1       2 

2 

1 
1 

:< 

2 

12 

4 

2 

126 

121 

1 

! 

7. 

5 
6 

1 
1 

3 

1 

s           2 

•> 
- 

1 
1 

1 

12 

4          1 

1        1 

i 

1 

1 
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1 

9 
8 
2 
1 
2 

1 
1 

1 

2  1 
14.-.     2fi     21 
140     25      19 

1       2       3 

3  1       l 
5       3       1 

1 
fi       1        1 
l               1 

1 

«2        M 
79         33 

1 

is 

ii 

6 
S 

3 

1         '■ 
1         (. 

2 
2 

7 
7 
1 

ft 
9 

1- 

K, 

1 
1 
1 

28     i.\        2 

2 

1 
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4 
1 

1         1 

2 

3 

1 
1 

1 
.' 
1 
1 
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1 
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1 

1 

1 

_'           1 

1 

1 

1 

i 
1 

2 

1 

1 

1 

1 

1 

1 
2 

2 

■_• 

1 

1 
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1 

1 
1 

2 
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i 

2 
2 

■ 

1        2 

1                      1 

1 

1 

2             1              1 

1 

1 

1 

5 
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2 

1 

1        1 

1 
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3           I 

1        1 

1 

1 
1 
1 

6 

■J 

' 

2 

1 
1 
1 
3 

2 
- 

1 
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1           i 

2       l 

1 

1 
1 

1 

:i          :< 

1 
1 

1 
1 

i 

I 

1 

7 

7 
3 

- 
1 
3 

I 
1 
- 
2 

2 

1 
1 

1 

1 

1 

! 

1 

3               3 

v 

«         1 

3       2       1 

1        2 

1         1 

2            1 

1 

•> 

1 

i 

1 

1  1 

: 
1 
6       B 

2  1        1 

in 
t        1 

1 

1 

1 

- 
1 

2 

1 

1            1 

3 

1 
- 

£ 

1 

1 

4            2 

1 
1 

: 

1            I 

i 
II 

I 

. 
i 

1         I 

1 

1 

2 

1 

2 

1 

1 

i 

1 

- 
1  1        2 

1 

1 

v 

: 

3 

2            1 

3 

3 

2 

50         21 
58         M 

r. 
13 

; 

1        i 

; 

• 

!       .1 

t 

1. 

1 

1 

'.">      11      H 
97       >»      1 

f.fi      33      22 
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FOl   Kill    BIENNIAL  REPORT  <>K  THE 


TABLE  XI— DEATHS   I'KOM 


COUNTY 

To- 
tal 

Sex 

Color 

Month  of  Death 

0> 

"3 

0) 

S 

a) 

fa 

o> 

a 

5  ■ 

0j  0 

OO 

c 

03 

ji 

0> 

a. 

0 

03 

& 
§ 

01 

c 

3 

>. 

~3 

3 
< 

a 

a. 
OO 

0 

2 

0 

y. 

0 
0 

Red  Lake 

2 
3 
7 

12 

6 

6 

4 

114 

12 
5 
2 

49 
7 
1 

11 

16 
6 
9 
2 
I 
7 
6 
2 
5 
1 
4 
8 
2 
s 
3 

12 
8 
8 
6 

948 

6 
3 

4 
1 

02 
4 
4 
1 

30 
5 

'"'7 

7 
3 
3 
1 

2 
5 
2 
1 
3 

"2 
5 
2 
2 
2 
5 
2 
4 
3 

464 

2 
3 

3 
0 
3 

2 
3 

r.2 
8 
1 
1 

19 
2 
1 
4 
9 
3 
6 
1 

2 
2 
4 
1 
2 
1 
2 
3 

"0 
1 
7 
6 
4 
3 

484 

2 
3 

7 

12 

6 

(1 

4 

114 

12 

S 

2 

49 

7 

1 

11 

1(1 

1 

1 

Redwood 

1 

1 

2 

T 

1 



1 

1 
3 

1 

1 

1 

] 

1 
1 

1 

"     1 
1   1 

2 



;->, 

Rice 

2 
2 

2 
I 

•> 

1 
1 

1 

1 

Hock 

•> 

•' 

10 

1 

7 
.... 

12 

1 

11 

1 
1 

4 

1 
1 
1 
1 

9 

1 

...4 

9 
1 

11 

1 
1 

Ifl 

Hibbing 

Virginia 

2 
I 

1 
S 
2 

Duluth 

4 

1 

6 

6 

1 

3 

.... 

1 

1 

4 

5 

10 

1 

Sibley 

2 
3 

1 

1 

1 
2 

3 
1 

1 

"1 

4 

1 
1 
1 

St.  Cloud 

6 

9 
2 
4 

7 
6 
2 

4 

1 

2 

1 

2 

1 
1 
1 

1 
1 
1 
1 

] 

3 

1 
1 
1 
1 

1 

•' 

1 

2 

1 

1 

Todd 

1 

1 

1 

2 

1 

4 
8 
2 
8 
3 
12 
8 
8 
(i 

938 

1 

1 

1 

2 

1 

2 

1 

1 

1 
1 

1 

1 

1 

3 

2 

1 

i 

1 

Wilkin 

93 

1 

1 

"l 
76 

5 
5 

'•"2 

124 

2 

2 

1 
1 

2 

1 

Wright . 

1 
1 

85 

1 

1 

•» 

•> 

Total 

6 

4 

77 

70 

39 

28 

49 

til 

81 

it;.-, 
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PNFUMONIA    (HHONCHO) 

N    1910- 

-Cont. 

1   ('..nil 

Bird  Place 

1 

o 

ifl 

: 
-i 

= 

0 
10 

0 

: 
r 

— 

: 
DC 

S 
•  -. 
r 

z 
— 

c 

s 

: 

- 
•  - 

=      o 

t~         09 

:         : 

C        3 

- 

00 
u 
- 
> 

O 

- 

o 

--. 
- 
7. 

2 
3 
3 

8 
S 

■I 

§ 

a 
o> 

a 
a 

~. 

1 

6 
3 
3 

:* 
96 
11 

5 

A 

i 

-  , 
^  '- 

1 

--■ 

- 

-    z  : 

1 

1 

1 

2 

1 
1 

1 

2 

2       I 
1        1 

1       1 

1 

1 
2 

1 

1 
I 
7 

■ 

1 
:< 

2 

6 

1 

3 

1 
12 

3 
1 

1 

i 
1 

I 
1 

2 

1 
2 

17 

1 
1 

1 

l 

l 

76 

6 
3 

1 

1 

■1 

6 

3 

3 

104 
1? 

.' 

1 

8 

4 

5 

2 
40 

t 

2 

26 

7 

1 

1 

1 

1 

2 

6 

.1 

1   .. 
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1 

■J 

1 
1 
2 

.... 

2 
2 

1 

5 

in 

1 
1 

7. 
2 
1 
1 

:t 

1 
2 

1 
1 

I 

1 

1 

2 

2 
2 

1 
2 

1 

7 
1(1 
4 
6 

1 
•1 
1 

2 
i' 
2 
1 

2 

3 
2 
2 

1 

7 

g 

4 

5 

1 
1 

4 
2 
2 
i' 
1 

5 
2 

7 
1 
2 
1 
7 
.'< 

2 

7 

1       2       2 

3 

I 

1 



1   ... 

1 

2 

1 

l 

1 

;i 

2 

1 
1 

2 

1 
2 

2 
2 

2 

2       1 

2 

1 

1 

• 

2 

< 

1 

2 

. 

! 

3 

1 

3 

l 

2 

2 

1 
I 

1 

1        3 

1 

s 

3 

S 
2 

7 
1 
2 
1 

7 

2 

1 

2 

1 

1 

- 
1 
1 
1 

I 

1 

2 
7 
(. 

1 

1 

1 

•4 
3 

L> 

•J        1 

2       2 

1 

8 
6 

! 

1 

6 

1 

1 
1 

I 

1 

1 

! 

420 

128 

68 

17 

11 

6 

12 

i  ; 

27 

58   102 

2 

672 

130 

1  11 

5 

1 
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FOURTH    BIENNIAL  REPORT  OF  THE 


TABLE  XII- 

DEATHS    PROM 

1.- 
tal 

Sex 

Color 

Month  of  I)' 

ath 

COUNTY 

- 
£     1 
S    fa 

White 

Black 

Other 
( loloi 

c 

OS 

-: 

- 
- 
fa 

j0 
o 

r. 

<   s 

0) 

a 

- 

—i 

= 

-5 

si. 

- 

< 

a. 

- 

— 
- 

> 
z 

o 

■~ 
Q 

3 

1(1 

2       1 
7       3 

•»       l 

3 

Hi 
•> 

' 

2 
3 

1 

3 

l 

i 

l 

1 

Becker 

1 

l 

2 

Beltrami. 

I  i     12 

6       5 

(i       3 

3 

18      9 

iol     s 

6       3 

3  2 

s       3 

4  2 

T 

3 
2 

9 

5 
:i 
l 

? 

13 

6 
6 

•"> 

IS 

10 
6 
3 

s 
4 

1 

1 

1           1 
I 

i 

2 
2 

1 

3 

7 

1 

1 
1 

3 
2 

1 

l 

1 

\Ufi  Stone 

1 
3 

Blue  Earth 

1 

3        2        2 
2                1 

1 

1 

' 

2       1 

' 

3 

Carlton 

' 

1 

1 
1 

l 
i 

.... 

1 
1 
1 
1 

3 

Cloquet 

(i       .") 

6 
8 
5 
6 
2 
3 

1 
1 

1 

<  !hippewa 

(   '1,1-; 

s 

6 

3 
15 
13 

7 
9 
4 
3 
8 
6 
3 
12 
3 
2 
L90 
181 
7 
4 
!> 

? 
o 

4 
7 
7 
2 
5 
8 
9 
1 
2 
4 

111 

(i 

11 

."> 

1 

7 

3 

6 

5 

1 

1 

4 

32 

31 

2s 

11 

1 
8 

1 
11 
3 

r> 

107 

102 

7 

11 

6 

2 

4 

1 

Id 
8 

2 

3 

2 

T 
1 

s 

•1 

1 

1 

•' 

1        1 

1 

•> 

Clay 

1 

2 

1 

1 

1 

1 

i 

2 
1 
1 
1 

1 

1 

15 

1 

1 
1 

3       2       2 
3       2       1 

1  1        1 

2  2 

1 

1 

3 

Bra i nerd 

Dakota. . 

13 

7 
9 
4 
3 

s 
6 

1 
2 

3 

1 

Dodge 

1 
1 

:; 
1      1 

1       5 

1        2 

7 

1        2 

1  1 
113     77 
112     69 

4        3 

2  2 
7        2 
2       :i 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1         2 

?. 

» 

2 

? 

■> 

Goodbue 

1' 

' 

1 

1 

1 

1 

l 

1 

Red  VV  ing 

( ; r;i u t 

3 

1 85 
176 

7 

1 

1 

1 

Hennepin 

Minneapolis     .  . 

5 

17 
16 

."> 

1 

18 
17 

1 

18     IS     12 
18     17     11 

1 

13 
1) 

12 
12 

"6 
6 

ll 
11 

II. 

IS 

1" 
14 

33 

4 
9 

."> 
5 

4 

7 

1 

?, 

2 
3 

1 

1 

1 

4 

1 
1 
1 

1 
1 

3 

i 

3 

2 
3 

1 
4 

1 

l 

1 
1 

1 

■• 

1 

1 

1 
1 

1 

3 

7 
2 
.*) 

1 

1       3 

2 

1 

2 
6 
3 

1 

1 

! 

•  ) 
3 

3 
2 
6 

2 
3 

4 
4 
6 
2 
l 

1 

1 

1  ... 

1 

1 

1 

1        2 
2 

2 

- 

; 

2 
4 
10 

6 

11 

.") 

1 

7 
6 

;-> 

1 

1 

1 

1 

1 

3 

1 

1 

1 

l 

■2 

1 

1 

1 
1 

1 

2 
1 
4 
1 

1        ] 

1 
1 

1 

1 

3                1 

2  ...          1 

1 

1 

1 

4        3 
2       1 

(i 

2       3 

1 

1 

2        2 
21      11 
21      10 
is       7 

9       2 

1     . 

7       1 

1 

2 

1 
1 

. 

1 
1 

2 

1 

1        1 

ll... 

1 
1 

2 

Nicollet 

1 

1 

St.  Peter 

1 

4 

32 

31 

25 

1 

8 

1 

11 

3 

6 

105 

100 

1 

2 

1 

::::  ::::  :::: 

1 
7 
7 

(i       3 
6       3 
1               3 

2 

4 
4 

2 

1 

3 

3 

2 

2 

7 

6 

<  >tter  Tail 

4 
1 

2 

1 

1        4 

3 

Fergus  Falls 

1 

1 

2 

1 

1 

2 

2 

' 

2 

Polk  . 

1 

! 

fig 

66 

8 

2 

1 

38 

36 

1 

1 

1 
8     Ki      ll 
8      10      13 
1        1        2 

1                  1 
1'       1         1 

2 
1 

11 
II 

1 

: 
2 

9 

1 

•• 

1 

Pope 

Ramsey 

St.  Paul 
Red  Lake 

■> 
2 

1 
15 
IS 

3 

1 
7 

1 
5 

1 
1( 
10 

1 

1 
12 
9 

1 

.->        (i 

11 

1 

2       5 

Rent  ille 

5       2       3 

2 

. 

■ 
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PNEUMONIA     LOBAR) 

IN 

1910 

Age 

iugal  ( 'mill. 

Birth  i 

Under 

i  'i  eai 

1  to  2 

is 

CI 

■  - 

?i 

: 

= 

_ 
— 

0 

= 

i 

- 

0 

; 

■0 

i  - 

= 

CO 

: 
/ 
: 

= 
1- 

'            B      « 
t      -   -      ~' 

Z>  \Z,  O  j  a 

— 

E 

'. 
„  — 

Z  - 

I 
:i 

l 

l 
i 

• 
s 

3 
6 
3 

1 
2 
2 

•t 
l 

2 
:i 
3 
:< 
•'■ 

2 
2 

1 

^/- 

:- 

i 
." 

3 

1 

1 

.1  = 
t    -  ■" 

:        :    - 

-   z  _- 

-1 

1 

1 

1 

i 
i 
i 

2 

:< 

8 
4 

_• 

I 
1 

2 

3 

1 

i 
i 
i 
i 

2 

1 
3 

:< 

3 

- 
h 
4 
1 

-• 
B 
5 
i 

3 
5 
* 
i 

2 
2 
4 
.' 
1 

:{ 
3 
2 

7 

5        1 

1 

2 

I 

1 

1 
1 
1 

2 
1 

- 
1 
1 
1 
1 

l 
1 

1 

1 

1 
1 

fi 

2 

1 

l 

1 

1 

1 

i 

! 

1 

I 
I 

3 
1 

:< 

2 

I 
1 
i 

l 
1 

1 

: 
1 

2 
I 

in 

2 

I 

1 

i 
1 

i    i 

l 

1 

i 
i 

i 

1 
1 
1 
1 

1 
1 

I 

2 

1 

L' 

6 
2 
2 

1 

2 

1 
1 
1 

.' 
1 
1 

2 
.' 
1 
. 
o 

2 

2 
53 

52 
2 

1 

1 
1 

1 

2 

2 

1 

1 

i 
i 

I 
1 

1 

I 
I 
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i 

2 
2 

1 
1 

I 

! 

I 

• 

1 

1 
] 

1 

i 

2 

1 

] 

1 
1 
1 
2 
1 

1 
1 
1 

3 

1 

1 

i 
In 
9 
3 
2 

1 
2 

1 
■i 

- 

1 

1 

:i 

3 

2 

Mi 

3 

S 

•) 

i 
l 

2 

1 
1 

:{ 

1 
1 

I 
1 

- 

• 

■ 

I 

2 

3 
3 

1 
I 
■i 

1 

i 

1 
1 

1 

3 

I 
1 
1 

1 
I 
1 

4 

2 

1 
2 

■■ 
1 

•". 

1 
1 

84 
79 

2 
2 

:. 

:; 

2 

4 

1 

1 
1 

2 
1 

2 

1 

:<_' 

31 

2 

2 
1 

1 

i 

1 

3 

l 

2 

I 

I 

2 

3 

7 

I 
28 
25 

I 
2 

i 
31 
3u 

2 

• 
1 
1 

I 

12 
12 

i 
9 

fi 

5 

1 

II 
II 
2 

1 

1  I 
14 

I 
1 

22 
22 

26 
26 

1 

17 
17 

1 
1 

' 
5 

1 

72 
69 

! 

i 
•i 

2 
2 

"• 
2 

2 

1 

I- 
44 

■> 

2 

:< 

i 
3 

I 
1 

79  lo 
75      10 

:; 

1 

J 
1 
1 

B 

. 

1         i 

! 
1 

I 

1 

1 

■> 

1 

1 

1 

1         i 

1 

I 
2 

1 
1 

1 

] 

2 

I 

I 

;; 

1 

1 

1 

-' 
2 

1 

2 

1 

1 
1 

3 
1 

2 
2 
3 

I 

2 
1 
I 
1 
t 
1 
1 
1 

2 
17 
17 
11 
3 

1 
- 
1 

- 

3 

:; 

1 
2 

1 

"  2 

1 

1 
2 

7 

-' 

3 

1 

1 

;, 

I 

1 
1 

1 
1 

- 

-• 

1 

1 
- 

2 

1 
3 

I 
i 
3 

1 

1 

i 

3 
4 
2 

2 

2 

- 

.; 

1 

.: 

3 

1 

- 

2 
3 

l 

1 

1 
1 

_' 

.... 
l 

2 

2 

I 

- 

3 

1 

7 

I 

1 

l 

1 

I 

1 

1 

1 

1 
I 
- 

1 
2 

1 
1 

- 
1 
2 

-' 

- 

• 

1 

1 
2 

2 

1 
1 

.' 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 
I 

4 
1 
1 

I 

6 
5 
3 

1 

.'( 
3 

1 
5 

,: 

7 
1 
2 

1 

'.' 
B 

I 

1 
1 

1 

:t 
3 
■"> 
2 
1 
1 

1" 
15 

: 
i 

i 
i 
i 

ii 
ii 

1 

1 
1 
1 
1 

I 
1 

2 
2 

1 
1 

3 

2 
6 

2 

12 
12 
6 
5 

13        i 

12        1 

I 

I 

2 

15 

1 

•v 

1 

-' 

1 
I 
1 

15 

IS 

2 

6 

1 

6 
3 
3 
li, 
4S 
2 

' 

- 

-' 

1 

2 
1 
2 

17 
15 

! 

2 

1 

1 

1 

i 

1 

1 

1 
1 
4 

1 

i 

6 

11 
II 

1 

1 

,0 

1 
15 
14 

1 
2 

:< 

47 

1 
-, 

3 
IS 

3 

2 

I 

I 
1 

1 

7 

<. 

i 

9 

1 
I 

12 
10 

1 

i 

I 

1 

2                1 

i 

1 

3 

. 
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FOURTH    BIENNIAL   KKI'ORT  OF  THE 


TABLE  XVI      DEATHS   FROM    DIARRHOEA!.   DISEASES 
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FOURTH    BIENNIAL   REPORT  OF  THE 

TABLE   XVI    -DEATHS   FROM    DIARRHOEAL   DISEASES  OF 


To 
tal 

Sex 

( lolor 

Month  of  Death 

COUNTY 

Male 
Female 
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Color 
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Dec. 

Ramsey 

189 

180 

9 

7 

17 

11 

3 

ti 

7 

I'M 

22 

19 
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CHILDREN   UNDER  TWO  YEARS  OF  AGE  IN    1910     Continued 
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1 
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13 
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8 
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1"            2 
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5 
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FOURTH    BIENNIAL  REPORT  OF  THE 

TABLE   XVII— DEATHS   FROM    DIARRHOEAL   DISEASES  OF 


To 

ml 

Sex 

Color 

Month  of  Death 

COUNTY 
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■X 

0 

5 

11 

00 

c 

- 

- 

C 

r. 
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- 

V 
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1-3 

a 

CO 

0 

O 
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- 

0 
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1 
2 

1 
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2 

1 

2 
2 
?. 

2       2 

1  1 

2  2 

3  * 

1 

1 

i 

1 

1 
3 

1 
1 

1 

Benton 

1 

1 

1 
1 
1 

1 

2 

2 
2 

1 
1 

2 
2 

I 

1 
1 
4 

1 
1 
2 
3 
7 
4 
2 
1 
2 
5 
2 
1 

Blue  Earth 

1 
1 

1 

Mankato 

1 

1 
1 
4 
1 
1 

3 
1 

t 

1 
1 

New  Ulm 

I 
1 

1 

1 

1 
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1 

1   .  . 
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1 
1 

3 
2 
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3 
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i 
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"i 
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3 
8 
1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 

1 

1 

Cloquet 

2 

1 

■>, 

1 

1  .... 

'       -' 

1 

1 

1 

1 

1 

1 
1 

<  'h\ 

4 
2 

5 
4 

■' 

1 
1 

4 
1 
8 
3 
I 

1 

3 

1 
3 

1 

1 
1 
1 
1 

.... 

l 

1 
1 
2 

"2 

1 

"2 

1 
2 

1 
1 
1 

9 

? 

1 

1 

2 

2 

3 

8       ( 

1 

1 

1 

2 

1       l  .... 

4 
2 
4 
138 
131 
1 

1 
2 
3 
5 
7 
■1 
1 
1 
2 
3 
3 
2 
A 
9 
4 
4 
1 
1 
2 
4 
2 
(i 
5 
£ 

1 

11 

1 

2 

146 

143 

7 

1 

6 

5 

3 

4 

37 
3 

1  3       4 
2       2 

2  2        l 

1 

1 

1 
1 

2 
10 
10 

1 
16 
14 

1 

1 

1 

80     58  137 



1 
1 

11 

14 

13 
12 

4 

9 
9 

11 
10 

17 
16 

7 
7 

11 
10 

7 
7 

18 

Minneapolis 

75 1    56 
1 

a    2 

i 
i     i 

2        1 
2        3 
.  5       2 
2        2 
1 
1   .... 

1  1 

2  1 
2        1 
2  .... 
2       2 
5       4 
2       2 

1  3 
1 
1 
2 

2  2 

1  1 

2  4 
1        4 

3  2 
1  ... 

1  .... 
8       3 

1  "  1 
76     7d 
75     68 

4  3 

1  .... 
3       3 

2  3 
1        2 
1        3 

20      17 
1        2 

130 

1 

18 

5 

1 
2 
3 
5 
7 
4 
1 
1 
2 
3 
3 
2 
4 
9 
4 

1 
2 
4 
2 

! 

5 

1 
11 

2 
144 
141 

7 
1 
fi 
5 
3 
4 
37 
3 

1 

1 

2 

1 

1 

1 

1 
1 
3 

1 
2 

1 

1 

1 
1 

1 

1 

1 
1 

1 

2 

1 

1 

1 
1 
1 

1 
1 

1 
1 

1 

1 
1 

1 

1 
1 
1 

1 
1 

1 
2 

1 

1 
1 

.... 

3 
1 

1 

Little  Falls 

1 

1 

1 
1 

1 

1 
1 
1 

1 

1 

1 

1 

.... 

1 

i 

1 

.... 

1 

1 
1 

1 
1 

? 

Rochester 

Otter  Tail 

Fergus  Falls 

7 

.... 

1 

i 

1 

1 
2 

.... 



Polk 

1 

1 

2 

3 

1 

1 

.... 

10 

2 

1 
9 
9 

Ramsey 

St.   Paul 

2 
2 

10 
10 

7 
7 

10 
10 

1 

19 
19 

12 
12 

1 
2 

13 
13 

1 

11 
11 

3 

16 
14 

1" 
19 

9 
9 

Red  Lake 

1 
1 

1 

1 
1 
1 

2 

1 

1 
1 

1 
1 
1 
4 

1 

1 
0 

3 

7 

3 

4 

5 

: 

2 

.... 

4 

Virginia 

4       3       14 

. 

2 

1 

1 
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DII'M  I  HliRIA  IN   I  <*  1 1»     Continued 


Age 

( lonjugal  ('mill. 

Bin li  Place 

-6 

a 

- 1 

0 

1(5 
71 

a 
■  - 

ri          M 

3 

-          - 

o 

z 

- 
DO 

O 
"3 

O 

O 
-r 

c 
z 
: 

= 

© 

p 

o 

70  to  80 

i  iver  80 

( ;i\  i'h 

1  i-7 

U      AH 

v  i 
( ;i\  in 

-     - 
.£    -  - 
§     -  - 

c 

•-1 

: 
■- 

e 

c  -i 
- 

1 

1 
1 

2 
1 

2 

1 
2 

7 
2 
2 

1 
1 
3 

.; 
i 

1 

1 
1 

2 

Id 
5 
2 

1 
1 
3 

I 

6 

1 
1 
3 

1 

.". 
2 

q 

l 

2 

1 

: 

3 

i 

3 
3 

1        3 

I 

2 

1 
3 

1 

i 
i 

2 

1 

? 

1 

i 

■J 

2 

2 

1 

1 

i 
3 

I 

1 

' 

1 
1 

2 
:< 
2 

2 

1 

i 

1 

1 

2 

2 

!l 
5 

7 

7 
1 

4 
2 
4 
I  15 
108 
1 
4 
1 
1 
3 
.". 
6 
I 
1 
1 

.' 
2 
:< 
.' 
i 

9 
4 

1 

i 

1 

i 

2 
1 

1 

s 

10 
3 

8 

1 
I 

2 
4 

2 

1 

1 

.' 

1 

■ 

1           1' 
:>           2 

1 

.... 

1 

1 

_' 

2 

1 

12 
12 

1 

1 

7 

13        42        19 

10      5 

132 

i 

16 
Id 

6 
6 

\ 

7 

42         38 

8       5 

I2(i       4 

1 

1 

1 
2 

1 

\ 

1 

1 

7 
1 

I 

1 
1 

1 

1 

1 

1 

l 

I 

2 

1 
:< 

1 
1 

: 
l 

l 

2 

1 

1 

1 

1 
1 
2 
3 

■- 

I 

!' 

-1 

3 

l 
l 
l 
l 
i 
2 
.". 
3 

1 

2 

1 
1 

1 
1 

1 

I 

1 

1 

1 

1 

1 

1 

1 
1 

l 
l 

1 

1 
1 

1 

1 
2 
3 
2 

5 
4 

S 

1 

1 

11 

1 

2 

I  11 

138 

7 
1 
6 
5 
3 
I 
r, 

1 

2 

1 
2 

4 
3 
S 

1 

1 

in 

1 

47 

1 
3 

i 

2 

1 

L'L' 

f 

1 

I 

- 

1 

I 

I 

1 

2 

1 
1 

3 

1 
1 

l 
1 

1 
1 

1 
1 

2 

1 
1 
2 

2 

2 

2 

2 

1 
1 

1" 
46 

1 
1 
3 

1 

2 

1 

1 

1 

37 

2 

H> 

n 
II 

1 

28 

28 

B 

S 

1 
1 

1 
4 

1 
1 

3 
3 

l 
i 

»_• 

I 

Id 

j 

I 

2 

1 

1 
1 

l 

2 
2        1 

:i 

I 

1 
H 

12 

:< 

7 

I 

I 

1 

1 

1 

l 

i 

M               1 

2 

1           3 

'. 
i 

1 

3 

1 

82 


FOURTH    BIENNIAL  REPORT   OF  THE 

TABLE  XIX— DEATHS   FROM 


Sex 

Color 

Month  of  Deal  li 

COUNTY 

To- 
tal 

• 

"3 
S 

a. 

fan 

0 

0 

II 

c 

1-5 

43 

1) 

3' 

a 
< 

a 

0 
c 
3 

3 
i-s 

Ml 
3 

a 

71 

0 

O 

6 
Q 

Duluth 

18      11 

1        1 
2 

7 

"2 

"5 

18 

1 

2 
1 
6 
1 
2 

I 

2 

2 

1 

2 

6 

4 

1 

1 

1 
1 

1 
6 

1 
2 

1 
2 

l 
l 
I 

2 

1 
1 
1 

1 

1 

1 
1 

1 

2 

St.   Cloud 

Steele 

2 

1 

1 

1 
1       2 
1 

1 

Swift 

1 

1 

Todd 

1  .... 

5  "  3 

1        1 

1  ... 

2  1 

1  .... 
7       4 
4       3 

1 

1 
2 

1 

1 

1 
5 
1 
1 
?, 

1 
1 

2 

2 

1 

1 

1 

1 

Wilkin 

1         1 
3        7 
1        4 

1        4 

1 

1 

1 

1 

! 

I 

1 

1 
1 

1 

I 

Wright 

4 
1 

563 

3 

2!  Ml 

I 

1 

1 

1 
64 

Total.. 

264 

560 

3 

50 

42 

39 

41 

45 

44 

46 

36 



44 

•  •  •  • 
65 

47 

MINNESOTA  STATE  BOARD  OF   HEALTH. 
DIPHTHERIA    IN    1910 


- ; 


(  '..iijiilmI  Cond. 

Birth  l 

-6 
= 

s 

: 

o 

o 

£ 

a 

g 

= 

T 

- 

o 

-r 

- 
o 

z 

•  -. 

3 
r- 

: 

= 
- 

00 

: 

o 
t^ 

X 

u 

- 
> 

C 

Not 
Given 

Single 

2  z 

- 

■s 

-  S 

--- 

a 

■I 

B 

- 
C    - 

1 

2 

1 

5 

5 

4 

1 

16 

1 
•• 

» 

1 

9 

1 

1' 
1 

fi 
1 

2 
1 
1 
2 
1 
1 
I 
1 
1 

2 

2 

7 

1 

1 
1 
2 

1 
6 

1 

-' 
1 
1 
2 
1 

I 

1 

2 

1 

1 
2 

i 

1 
2 

1 

1 

1 

2 

5 

1 
1 

2 
1 
6 
3 
2 
1 

1 

1 
1 
1 
1 
1 

1 

I 

1 
1 

a 

i 

1 

"2 

1 
1 

3 

1 

1 
1 

1 

2 

1 

31         42 

151 

178 

ur.i 

35 

12 

6 

4 

1 

540 

17 

4 

2  :<<i7 

I3fi 

28 

■> 

84 


FOURTH    BIENNIAL  REPORT  OF  THE 


TABLE  XX— DEATHS   FROM 


COUNTY 

To- 

Sex 

Color 

Month  of  Death 

til 

I 
o. 
r. 
IS 

0 
1 

-      5  0  1 
73     — —       C 

5   00    * 

a. 

a 
3 

a 

>> 

« 

»5 

01 

c 
a 
■-= 

-1 

< 

a 
- 

X 

c 

0 

.    1 

g    i 

V.      C 

3 
2 
3 

6 
4 

2 

1 

5 
1 
4 
1 
2 
1 
3 
2 
58 
50 
1 
1 
1 

3 
1 
1 
3 
3 
1 
1 
•"> 
1 
2 

1 

7 
1 
2 

(12 

59 
1 
1 
1 
3 
3 
3 

36 
3 
5 

21 

2 

1 

3 
2 
3 
6 
4 
2 
4 
5 
1 
4 
1 
2 
1 
3 
2 
.-»s 
50 
1 
4 
1 
3 
1 
1 

3 

3 

1 
1 
5 
1 

2 
1 
1 
7 
1 

2 

62 

50 

1 

I 

3 

3 

36 

3 

5 
21 

5 

1 

2 
1 
2 
4 
1 
1 
3 
1 
6 
5 

10 

10 

2 

2 

283 

2  .. 

1 

2 

1       2 
4        2 

3  1 

1  1 

2  2 

4  1 

1  .... 

2  2 
1   .. 

1  1 
1 

2  1 
2 

26     32 
23     27 

1  .... 

2  2 
1 
3 
1 
1 

1        2 
1       2 
1 

1 

3 
3 

1 

1 

1 

1 

•> 

1 

Chippewa 

Clav 

1 

3 

1 

2 

1 

1 

1 

2 

1 

1 

1 



1 
1 

1 

3 

2 
9 
9 

3 
3 

2 
2 

1 

ti 
6 

1 
1 

fi        7        8 

3 

6 
S 

:;       3 

6         6 

4 

2       3 

1 

2 

1 

1 

1 

1 

1 

1 

1 

3 

1 

2 

1 

1 
3 

1 
1 

."> 

1 
33 
31 

1 

2 

18 

1 

3 
It) 

2 

1 
1 
1 

2 

1 

1 

29 

28 

1 
1 
3 
3 
1 

18 
2 
2 

II 
3 

1 
1 
1 
2 

1 

"   1 

2 
2 

"2 

135 

1 

1 

2 

1 

1 

1 

Nobles 

1 

1 

Olmsted 

1 

1 

Otter  Tail 

2 

2 

2 

1 

Polk  .  . 

:::: 

2 
4 
4 

10 

7 

12 
12 

10 
10 

14 
14 

3 
3 

1 

4 
4 

1 
1 

1 

3 

St.  Paul 

3 

1 

1 

Hire.  . 

1 

2 
2 
2 
3 



1 
3 

4 

3 

2 
1 

4 

1 

6 

7 

2 

1 

1 

Hibbing 

1 

1 
3 

2 

1 

1 

Duluth 

4 

3 

1 

3 

5 

1 

5       2 

1        1 
2 

2 

1 

1 

•' 

1 

1 
2 
4 
1 
1 
3 
1 

6 
5 
10 
10 
2 
2 

283 

1 
2 

1 
1 
2 
1 

5 
4 
8 
8 
2 

148 

1 

1 

1 

Swift 

1 

1 

2 

Todd 

1 

1 

1 

1 

1 

1 
3 
3 

2 
2 

1 

3 

1 
1 
1 

2 
2 

1 
1 

1 

2 
2 

1 
28 

1 
31 

Total 

26 

33 

32 

33 

2( 

21 

1" 

14 

11     20 
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SCARLET   FEVER    IN    1910 


i 

- 
i- 

- 
> 
Z 

- 

C    - 

2  Z 

Conjugal  <  !ond.         Birth  Place 

-6 
— 

- 

71 

.-,  In  111 

10  to  20 

l'ii  i,,  :;n 
30 to  I" 

III  to. ',(1 

- 

£ 

: 

o 
•  - 

: 

= 
S 

C 

\\     Al> 

Gh  en 
Minn 

I     - 

1 

(  ii\  ill 

1 

1 
J 
1 

' 

1 

2 

1 

.'< 

2 

2 

:(          1 
2 

■  : 
6 
4 

4 

2 

i 

■". 
l 
-; 

1 
1 

7. 
1 
1 
1 

2 

1 

1 

1 

1 

2 
1 

1 

1 

1 

T 

-'II 

IX 

1 
1 
1 

• 

1 

1 

- 

1                  17 
1                   1  I 

1 

1 
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■i 
1 

1 
1  I 

•» 

3 

2 

i 

8 

Mill 

54 

47 
1 
-1 

7 
6 

3 

3 

i 

14            S        4 

1 

1 
1 

1 

-> 
1 

1 

1 

l 

1 

1 

l 

1' 

1 

J 

! 

1 

1 

1 

1 
1 

1 

1 

1 

1 

-■ 
1 

1 

2 

-' 

-' 
1 

'■ 
1 

2 
28 
25 

1 

1 

I 

1 
I 

.. 

- 

1 

L'L' 

22 

I 
I 

2]              '.'         2         1          1 
19 

1 

60       2 

57       2 

3 

i 
1? 

2 

3 

2 

1 

1 
1 
1 

2 
2 
3 

3 

4 
?l 

1 

I 

1 

1 

1 

1 

1 

1 

1 
1 

■i 

3 

:< 

28 

2 
7 

2        1 

2 

1 
11 

111             .">          1 
2                    1 

;    : 

1               3 

1 

2 

- 
1 

2 
6 

1 

8 
t 

I 

1 

3 

1 
1 

1 
1 

'1 

1 
1 

1 
2 

1 
1 

! 

1 

1 

1 

2 
1 

-' 
1 

1 
1 

1 

1 

1 
1 

s 

HI 
III 

-• 

2 

1 

i 

.-. 

4 
In 
III 

2 

2 

:< 
3 

i 

4 

1 

I 
J 

i 

1 

! 

2.r, 

00 

Is         s 

1 

-'7  1 

7 

2 

,1 

1 

86 


FOURTH   BIENNIAL  REPORT  OF  THE 

TABLE  XXI  — DEATHS 


To- 
tal 

Sex 

Color 

Month  of  Death 

COUNTY 

0/ 

0) 

"os 
E 
a 

J3 

i 

PC 

-  c 
+*  c 
CO 

c 
1-5 

a 

c 
<! 

3 

1 
4 

2 
2 
2 
3 

.? 

c 

3 

1-5 

3 

hi 

3 
< 

a. 
/. 

C 

0 

£ 

0 

6 
fi 
6 

5 
3 
3 

2 
2 
1 
7 
1 
!) 
5 
5 
1 
1 
1 
3 
3 
1 

50 

48 
1 

5 
2 

S 
2 
1 
1 
3 
7 
2 
1 
2 

T 

i 
i; 
i 

3 

1 
1 
9 

t 

i 

37 

36 

5 

(i 

4 
1 

! 

10 

2 
2 

4 

263 

1 

2 
2 
2 
1 

2 

1 

1 

.... 

5 
3 
3 

1 
1 

1 

1 

1 

18 

10 

1 

"l> 
1 
1 

"i 

i 

i 
i 
"2 

"  i 

1 

2 

IS 

18 

1 
3 

"i 

5 
1 

3 

"1 
2 

"3 

1 
1 
5 
3 

105 

2 
1 
4 
3 
2 
3 

6 
6 
5 
3 

3 

1 

Beltrami 

Blue  Earth 

ManUato 

2 

1 

2 

2 

2 

1 

'"7 

4 
2 
2 

1 

3 
0 

32 
32 

1 

4 

,2 

6 

1 

1 

2 
3 
2 

"2 

"  1 
4 

2 

"i 

4 

1 
10 

18 
4 
3 
4 

"l 
5 

2 
1 

1 
2 

3 

1 
3 
1 
1 
2 

4 
3 

158 

2 
1 

7 
1 
'< 
5 
5 
1 
1 

] 

3 
3 
1 

1 

50 

48 

1 

5 
2 
8 
2 
1 
1 
3 
7 
2 

- 

Chippewa 

Clearwater 

Co1  tonwood.    .  .    . 

Crow  Win!; 

Brainerd 

Dakota 

1 

2 

■1 

1 

1 

•". 

4 
3 
3 

2 

2 

1 

1 

Faribault 

1 
1 

! 

1 

"'] 

Goodhue 

Red  Wing 
Granl 

Minneapolis  .... 
Hubbard 

2 

1 
18 
18 

2 
2 

14 
14 

1  I 
13 

] 
1 

1 

1 

2 

1 

1 

■  > 

2 

2 

2 

2 

2 

1 

Lac  qui  Pnrle  .... 
Lake 

1 
2 

I 

1 
1 

2 

2 

1 

1 
2 
1 
1 
6 

3 
1 
1 
9 
2 
1 
3  V 
36 
5 

e 

4 
1 

1 
10 
2 

2 
4 

1 
3 
5 
1 
6 
1 
1 
3 
1 
9 
7 
2 

260 

1 
1 

1 
1 

Mille  Lacs 

Little  Falls 

1 
1 

4 

1 

1 

Ottertail 

Pennington 

1 

2 

1 

1 
2 

Polk 

1 

3 

2 

1 

1 

Crookston  

Ramsey 

St.  Paul 

1 
7 
7 
3 

3 
3 

7 

7 

10 
10 

1 

5 

S 
1 
1 
1 
1 

1 

3 

2 

1 

1 

1 

1 

4 

'    . 

Renville 

1 

1 

1 

Faribault 

Si       T  OU1S 

1 

3 
1 

3 

1 
1 

" 

Hibbing 

Duluth 

1 

1 

1 

2 

1 

1 

1 

Sibley 

1 
2 

1 

: 

1 

i 

Todd 

2 

2 

2 
1 

1 
2 
1 

2 
2 

1 

Wilkin 

1 

1 

•> 
2 

0 
2 

1 

1 
3 

10 

1 
19 

2 
31 

Total 

03 

62 

40 

13 

9 

3 

■A 

10 
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i  .':il   C'uiiil. 
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-- 

v  - 
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1 
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—           -i 
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- 
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-i 

z 
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FOURTH    BIENNIAL   REPORT  OF  THE 


TABLE  XXII      DEATHS   FROM 
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W  MOOIMNO    COLCiH    IN    1910 
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FOURTH    BIENMAJ,   REPORT   OF  THE 


TABLE  XXIII  — DEATHS   FROM 


COUNTY 
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Color 
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FOURTH    BIENNIAL   REPORT   OF  THE 
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FOURTH    BIENNIAL  REPORT  OF  THE 


TABLE  XXV— DEATHS  FROM   EPIDEMIC 


To- 
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CEREBRO-SPINAL    MENIMilllS    IN    1910 
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1 
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l 
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FOURTH    BIENNIAL   REPORT   OF  THE 

TABLE  XXVI— DEATHS  FROM 


To 

tal 

Sex 

Color 

Month  of  Death 

COUNTY 
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fa 
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o 
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3 
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1 

19 
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3 

1 

\ 
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1 
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20 
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1 
2 
1 
2 
2 
1 
1 
1 
1 

6 
1 

3 
3 
1 
13 
13 
1 
1 

16 

1 

2 
I 
1 
1 
2 

\ 

\ 
1 
2 
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1 

1 

1 

1 

1 

1 

Clay 

1 

1 

1 

1 

3 
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1 

! 
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2 

1 
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1 
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3 

1 
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3 
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2 
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1 
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2 

1 

1 

I 

! 
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i 
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i 
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1 
1 
1 

113 

1 

1 

1 

1 

1 

1 

.... 

1 

1 



1 

1 

1 

1 

1 
1 
1 

Murray 

Otter  Tail 

.... 

1 

1 

1 

1 

1 
1 
2 

Fergus  Falls 

1 
1 

Polk 

1 
1 
1 
1 

1 

1 

1 
1 

2 

3       3 
3       3 

1 
1 

1 
1 

1 

St.  Paul 

Renville 

1 

2 
2 

4 
4 

2 
2 

2 

1 
1 

3 

1 

1 

Duluth 

1 

1 

1 

1 

1 

St.  Cloud 



Swift 

1 

Todd 

1 

1 

1 

1 

1 

1 

Wright 

1 
7 

17 

1 
10 

1 
1? 

Total 

13 

13 

6 

10 

r> 

10 

4 

6 

MINNESCT]  \  STATE   BOARD  01J    HEALTH 
l>UERPEKM     SEPSIS    IN    1910 


Conjugal  ( '"ml         Blrl  I 


I      1 
1      I 


_     /  Z     i.    *■  : 


-         c      . 

?    /  Z    ~    5  _    _ 


-' 

2 

2 

I 

R 

7 

1 

::     hi 
3    in 

i 


3      13 

1 


II      5  in  102       1 


is  1 


98 


FOURTH    BIENNIAL  REPORT  OF  Tllli 


J  £  Z  *3  3  Z 

S£r5£  =  ~ 


>   ^ 

*     Q 


J       g 

H 


X  r.  r.  —  'e  / :  i-  -.  -*  i-  -*  oc  ei  ifl  ■-  ei  ei  «  i  -  r  ■"  /  /  —  ei  :i  X  —  >-.  i-  re  re  ei  —  ei  ifl  ft  ifl  ■' 
—I  —  i-c  r-lrH  —       —  —  —  —  ei  —  re—  ?l  — 


ei  i~  —  r~  v.  i-  r.  / :  re  ei  ri  —  •-  i-  >-.  ri  /■  ei  i-  re  re  •-.  i-  m  re  ei  so  a  —  SO  —  -r  -r  ei  —  •'■  re  -  — 
Nh^i««h»MW»hhhnh      re  -r  re  —  ei  —  ei  ei  —  —  i  -  -i  ~i . — r:i-  re  ri  —  ei  —  re 


i-i--rr.r.  Or- WTtioocot-  re  —  i-  —  />-.<-—  r:  :i:n--ri-ri'- r  —  c  —  ri  >-  —  •-:/•  —  c 
ei  —  reei  —  ei-r  —  eiei  —  re  —  ei  —      :ircr:rir:rcrc^--N--rci':--^ri-ri-ri 


-r  —  i-  -i —  —  —  i — r  —  oa  •■:  X  t — r  •Mi-  re  '.r  —  i-  ei  r-  y.  y.  y. -r  r-i-ie  en-  —  —  —  t.  —  —  ?i 
»NmiO«Hio<j(^tOi-iNO>WH      y.  t  -r  —  re  -r  -r  y.  --C  —  y.  ei  —  ri  -r  ei ri      re  —  re 


ri^:i>*.*T/  f.  CM  ~  i»  ~  re  C  —  )C  r~  y  ■:  r  c  rr  n  c  -  n  /  -  w  re  t-  cc/rr-MM 
ei  —  -t  n  ci  ei  >e  -r  re  c~i  —  n  e>i  ■*  —      ci  re  -r  —  re  ei  -t  re  <~  —  —  —  —  e>a  re  ei  —  re  ei  —  ce> M  w 


/:  rz  r.  —  re  ei  -  re  —  i -  c  x  y ■  —  i-  -  in  ie  —  ei  os  x  s ~  ~  ■-  —  -^  ~  ~f -.—  —  •-  ~ 

—  ei  re  t  re  —  >-  -r  re  re  ri  ei  —  re  —      ei  ei  -t  —  -r  M  re  ei  ■:  —  ~ r.ri      —  ei  —  re  —  ei 


re  e-4  c  'e  c.  ei  ?>  •-  rr  ~.  ei  -  —  -r  re  —  ei  -r  ie   -  rr  ~  i-  ei  -r  —  s.  - ■.  ei  re  —  •-:  —  A  -z  -r  c  os  - 
Mre-rre  — r--re eiM-r—      Mret—  Mrerere-r—  cei  —  re  —  ei      reei  —  re  —  — 


»QO(NcC  ei  i~-  re  —  ei  —  r.  i — r  re  f  i-  re  r.  ri  >e  t  c  —  C  c  vr;  s  —  ~  —  c  —  —  —  —  s.  •-.  ~  :e 
c-.  re  ~.  ~s.  m  —  c  >e  —  rr  rr  ei  —  re  t~  ei  t^  -t X)iooocoosoo  ■* 000400000  -*ia  — r  c  —  re 

m  M  -r  -r  re  ri  -^  i.e  —  —  n  re  ei  -r  —      re  —  >e  ei  re  re  —  —  i~.  —  c  m  ei  ei  —  re ri -1  --. 


z  .- 


<<fflPQ««PQPQOOOOOOOOOOQPQfefefe.OOWKK 


.   B  - 


M  tNNESOTA  ST  \  I  E  BO  \kl-  OF   II  I   \I.TII 


!l!t 


3  i  -•-—■-  ■■:  :■:  i-  -i  — -7  —  rr —  >7  •  i-  —  z.  i  - :-  •-.  •-.  —  ::  z  z z  -i  - 1  •'.  ~ \  :  —  ~  —  z  z  —  ' 

r- 

:-:.-.-.-                        -     -  —  ■.:.■--<;     i  —  >     i  .   r.  r.  ./  i  -  ..  —  _  ::  —    i  /  —  /  >  -  / _       /. 

—  777-1      77  7-7  77      77  7i  7i  —  7i  7i  -7  i-  "i  n  7i  ■-  —  -       nnNM 7i  —  77  •  —  ~i  7i  y  —  y  7i  —  7i  — -- 

- 
— 

---/—•--  —  -i/                                                        _  :  1 1  -  —  i  -  . _:i—  ^tii. .-:.:.  —     ,—       -     - 

—  71  —      7171-7 -i-i-i mi ■--!/■ re 71  -  71  —  711-71  —  :7  77  —  71  —  —  7i 

W 

•  - 

r_  z  ::  .:  i  -  —  -i  —  ~ 
7 1 77  —  r  ■  7  77 


i  —  z  —  -  —  c  /  r  i  •  -  :  ■   ,  —  71  —  i  -  -  r  -  t  i  —  _:  i  -  _- 1 •: 

-i7i—      -7  --  --  —  .'  —  -i-i-:n*;:i:i-  i-:i;      tc  -7  —  rinc^-  rccn-  71  —  —  7i  —  7ir-77i7i>7i77-7 


-  —  —  —  —  .".  <  -  ■  -  -  '  -  ■ '   -co  t ■-  m  ri  :t  r.  r;  -  —    '  i  -     i  - 1  -  :  i  .-  n  - :  .  •  :    KSxcxooonxce 

-i  -i -7       ::  7i  7i  71 »  -i  ::  -7  —  —  r  ri"rr;-i —  ■-—  —  :rc-i-  71 -:  —  —  :-  —  71  71  -i  —  —  —  7i 


nri-i-ri.-  —  "i-—.--  /--    -  /-_--  icoafNe  '  '  seoooof-eo-oc NiOMcceor^cot^oe  /• 

-i  —  --       - i  —  r-:  ?i  ?i  ?i  —  :-.  z    ■ z  —.  /  —  ------  -i  -re  —  7i  —  t-:  —  77.771-7-1-171-171.7  —  7: 


—  -  i. ?ir  -:----  ./•  —  z  ■■:■".  —  ::  r  p  -  ?i  r  ■-  —  i-:r.r.-r-  ::i-m/  n 

—  71  77         7171:-:  77  —  717171:-:  71  -7    /     -P--I    C  —    ." :7  71  —  -  71  —  77  .-.  77  —  71  77  71  77 :-  —   "  i 


/   71  •-  I-  SC  I-  —  Z  Z  I-  71  —  - —  I-  '7  •'.   —  —  I-  —  .7    Z    '    /    Z. '~.   ~    Z   :~  ■'■   ~  T    '   —    Z  '-.    Z    Z  T.   ?l  ~ 

—  7-7-1         ------  .7-17 1  71  71  71  71  /     N  CO  CM  30  CO  f- "1—  7771  —  71717171-1.7  —   "7 "7  —  - 


NOCtH  CONS    —  .7----  —   .71-  —  71 7171 I-  C  71  —     --   7771—  71   »  11"    J    /    —   /   —    Z  ~l   /    Z.    £ 

pousncooi  —  .:  :i  :  /  7  i  —  -re  /  —  f  z  r  —  s  mc  14  09  ■<:  C  ~  -  ~  .7-17771.7-  —  1  -  •  7  77  r.  z  z       -1 

71  7-7  -f         -T-77H7  r  77  71:7  71-  77.    :7  77  71  t  -  71    .7  —  '7'7—  71711-77  —  77  71  -"  ".  "    "I    "I    -      "    — 


IV* 

1  a  —  —  - 


_'  _•  <  ---. .--.  ^-.  ^-. 


-:    7-  -i    -    ■     >   - 


7  _-:  r.  _ 

I-    3P    C 

—    "     "     - 

"5  «  esl  a 


:  - 


-  —  C  -Z  ■£■  tt;  ? 


•>  -=£  o.Sf— 


LOO 


FOURTH    BIENNIAL   REPORT  OF    I  1 1  I 


i  x lilt:  XXVIII 
CASES   REPORTED 


('(.I    \TY 

Total 

Males 

Fe- 
male 

Jan. 

Feb. 

Mar. 

\].i 

May 

June 

July 

Vug 

Sep* 

Oct. 

Dec 

7 

.; 

L 

2 

1 

1 
1 

2 

1 

1 

i 

1  2 

2  2 
',          2 

id           1 

:;          1 

196      112 

7            5 

l 
1 

2 

i 

1 

3 
9 
2 
84 
2 
1 

1 

1 
1 

1!) 

1 
2 

15 

1 

2 

1 

.      1 

1 
1 

1 
23 

1 

1 

27 

20 

22 

16 

2 

19 

1! 
1 

1 
! 

2 
1 

3 
5 

3 

1 

2 

" 

1 

(  row  Wing. 

1 

2 

1  >odge.  .  • 

1  >ouglas 

1 
3 

:: 

1 
1 

1 

i 

1 

1 
1 

1 

1 
1 

1 

1 

:;         3 

2 

s          3 

2  1 

L9            Ill 

1 
1 

3  l 

2 

', 
l 

9 
2 
I 
2 

1 

1 
1 

2 

1 

1 
2 

1 
1 

1 

Hennepin 

1 

2 

1 
3 

■". 

1 

- 

-' 

l 

1 

1 

1 

1 

3 
5 
3 

1 

3 
3 

1 

1 

1 

1 

l 

l 
2 
3 
2 
2 
I 
1 
1 
2 
1 

1 

1 

1 

1 

l 

Lac  qui  Parle 

6 
2 

3  1 
2           1 
2           1 
1 

I           2 

4  3 

1 

5 

1 
1 

1 

1 

1 

Lyon 

1 

1 

1 

Marshall 

1 

1 

1 
1 

1 

1 
1 

1 

1 

3           2           1 

i 

1 

1 

1 
1 

I 
1 

IN                S 

1           :; 
4            2 

1 
1 
10 
1 
2 

1 
1 
2 

2 

1 

2 

1 
1 
2 

1 
1 
1 

1 
1 
1 

1 
1 
1 
1 

1 

1 
1 

\  ici  Hi  1 

i 

2 

■1 
1 
1 

7 

2 

1 

1 

1 

9 

1 
1 

_ 
2 

•1 

Otter   1 
Pennington .  . 

1  t            1 

3  1 
5 

2           2 
6            ! 

4  2 
2             2 
2           1 

1 

10 
2 

2 

2 
2 

2 

1 

1 

1 

1 

2 

1 
2 

) 

1 

1 

Pipestone  .  .  .  . 
Polk 

1 

I 
1 



1 

1 

■1 

Pope 

Ramsey 

1 
2 

1 

1 

1 
1 

1 

- 

1 

1 
1 

1 

3 

7           6            1 

4            1 

3 

196       134         62 

3           2 

1 
3 

1 
1 

1 

1 

1 

32 

1 

2 

1 

Hire    . 

1 
1 

Rock 

1 

1 

1 
15 

1 

38 

1 

1 
1.-, 

1 

LO 

8 

18 

18 

10 

1 

1 

H, 

0 

10 

1           1 

.",           i 

Sibley 

1 

1 

l 
1 

1 
1 
1 

1 

1 

21            9         12 
51         3          2 

2                      2 

5  :;          2 

6  i' 

2 

2 

1 

2 

1 

11 

2 

1 

1 

1 

1 
1 
■1 

1 

1 

1 

1 

1 

1 
1 

Todd 

1 
1 

2 
1 

1 
1 

1 

Wabasha 

10          3 
4            1 
1             1 
(i            4 

7 
3 

1 

1 

1 

1 

2 

T 

i 

2 

1 
1 
2 

:: 

1 

i 

2            1            I 
6           4           2 
8           ■'           fi 

1 

2 

1 

1 
1 

i 

Wright 

2 

<    < 

2 
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TUBERCl  LOSIS 
FOR    1911 


Under 
One 

1 

to 
S 

5 

to 

10 

10 
to 
15 

15        20 
to        to 
20 

25 
to 

30 

to 

35 

to 

in 

40 

15 

15 

to        to 
55 

to 

til) 

60 
to 

to 

ro 

i  iv.-r 
7ii 

Un- 

1 

2 

1 

1 

1 

' 

I 
1 
1 

1 

1 

1 

i 

2 
1 
39 
2 
I 

1 
1 

1 
2 

1 

1 

1 

1 

1 

28 
2 

15 

1 
1 

13 
2 

1 
1 

5 

1 

2 

1 

I 

-■ 
I 

: 

I 

1 

1 

1 

2 

1 

1 
1 
2 

1 

1 
5 

' 

1 

! 

1 

1 

-' 

-    1 

1 

1 

1 

1 

1 

2 

1 
1 
1 

1 

1 

1 
1 

1 

1 

l 

1 
1 
1 

1 

1 

1 

1 

1 

1 
1 
2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
3 

.' 

I 

2 

l 

1 
2 

1 

1 

I 
2 

1 

2 
3 

1 
1 
2 

1 
1 

I 
1 

i 

1 

1 

1 

1 

1 
4 

i 

1 

1 

1 

-' 

1 

2 

l 

2 

1 

I 

1 

1 

1 

1 

1 

1 
1 
2 

1 

8 

2 

2 

1 

1 
1 

1 

1 

1 

1 
1 

I 

1 
1 
2 

2 

1 
2 

1 

2 

1 

1 

1 

24 

1 
22 

1 

1 

i 

1 
6 

.' 

I 

5 

1  I 

11 

B 

9 

1 

1 

I 

2 
3 

-• 
i 

2 

I 
1 

1 

.; 

1 

J 
l 

1 
2 

2 

1 
1 

1 

1 

1 

i 

I 
I 
i 

1 

1 

1 

-• 

1 

2 

I 
1 
2 

1 

I 

1 

1 

1 
2 

2 

i 

1 

2 

1 

1 

1 
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FOURTH    MENNIAL  REPORT   OF  THE 


TABLE  XXVIII— TUBER 
CASES   REPORTED 


COUNTY 

Total 

Mali's 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

\u-     Sept,    Oct. 

Nov     Dec 

5 

1 

4 

1 

1 

l 

Total 

CITIES 

over  5000  pop- 
ulation 

731 

2 

4 

4 

195 

1 
1 

13 
1 

Hi 
9 
1 
1 
2 
2 
170 
5 
0 
8 

11 
1 
G 
4 

407 

2 

1 

111 

1 

8 
1 

S 

1 
1 
2 
1 
115 
3 
li 
4 
5 

324 

11 

63 

90 

61 

69 

61 

72 

57 
1 

53 

1 

.V.) 

44         61 

3 

4 
84 

1 

3 

27 

2 

1 

Cloquet 

State  Sanat'ni 

19 

1 

15 

1 

1 

23 

19 

22 

Hi           l'.l 

1  1 

20 

1 

5 

1 
2 

1 
1 
4 

Minneapolis.  . 

1 

4 

1 

2 

1 

■1 

St   Peter 

8 
9 

1 

1 
1 

1        .    J 

2 

1 

7 

2 
1 

2 

1 

Fergus  Falls.  . 

1 

2 



1 

55 

2 

4 
li 
1 

1 
5 
1 
1 
1 

1 

7 
1 
1 

Duluth 

7 

32 

11 
2 
1 
1 

36 

17 

15 

12 

15 

6 

7 
1 

Hibhing 

St    Cloud 

1 
1 

1 

1 

1 

1 

3 

10 

1 

1 
1 

4           2 

1 

3 

1 

1 

1 

1 

1 
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CULOSIS— Continued 
FOR    1911 


1    nil.  i 

One 

1 

ti. 
5 

5 
to 

in 

in 
to 
15 

IS 
to 
20 

20 
to 
25 

25 
to 

30 

30 
to 
35 

to 
10 

40 
to 
45 

»:.         :,n    1    55 

in        to    !    to 
.-,ii        :..-,        60 

60 

to 
65 

65 

to 
70 

l'u- 

7'i      known 

3 

1 

1 

2 

2 

5 

15 

76 

137 

150 

1 

107 

66 

45 

1 

27 

27 

16 

2 

4 

4 

46 

1 

1 

39 

1 

1 

15 

1 

1 

1 

l 

1 

33 

i:; 

1 

5 

5 

2 

1 
1 

1 

3 

3 

] 
1 

] 

1 

I 
1 
1 

1 

-' 

1 
1 

4 
2 

3 

1 
2 

1 

1 

1 

1 

1 

1 

1 
111 

2 

2 

1 

I 
1 

1 

26 

-' 
1 
2 

20 

20 

7 

.-, 

1 

23 

.' 

1 

1 

4 
3 

1 

1 

1 

2 

1 

-• 
1 

2 

2 
2 

1 
1 

1 

1 

1 

1 
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FOURTH    BIENNIAL  REPORT  OF  THE 


TABLE  XXIX— 
CASES   REPORTED 


COUNTY 

Total 

Males 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oel 

Nov. 

Dec. 

4 

31 

14 

68 

28 

I 

12 

2 

3 

5 

3 

' 

5 

2 

4 

3 

3 

L3 

2 

s 

23 

(i 

193 

1 

1 

]I 

4 
7 
2 

21 
4 
1 
1 
3 
3 

1(3 
4 

5 

7 

in 

10 

13 

3 

2 

15 

26 

2 

15 

22 

1 

3 

2 

0 

2 

20 

3 

8 

151 

4 

11 

7 

7 

5 

1 

6 

2 

3 

1 

9 

6 

4 

1 

2 

18 

5 

55 

19 

3 

5 

1 

1 

1 

2 

2 

2 

1 

2 

2 

1 

11 

2 

7 

15 

.") 

134 

1 

1 

7 

•1 
6 

19 
2 

1 

■1 

12 
3 

5 
2 

7 
6 
5 
3 
1 
4 

10 
2 
8 

14 

1 
2 
2 
2 
11 
1 
6 
114 
2 
5 
5 
4 
5 

2 
13 

'.i 
13 
9 
1 
7 
1 
2 
4 
1 
2 
3 
1 

2 
1 
2 
2 

1 

1 

2 

13 

16 

"' 

2 

8 
5 

2 

13 
8 

l 
22 
1 
2 
5 

2 

20 

1 

1 
3 
1 

3 
1 
4 
1 

2 

■I 

1 

1 
1 

2 

1 

Blue  Earth.  .  . 

2 

5 

2 

1 

3 

Chippewa  ,  .  . 

1 

3 

1 

1 

1 

1 
1 

1 

Clay..  . 

2 

1 
1 
1 

1 

2 

1 

Crow  Wing. . . 

1 

1 

1 
1 

1 

1 

Dudzv 

1 

- 

! 

6 

1 
22 

\ 

3 

1 

5 

1 
1 

1 

8 

1 

59 

1 

1 

1 

:; 
3 

7 

i 

8 

3 

1 

1 

6 

2 

1 
17 

Hennepin  .... 

'.) 

> 

6 

9 

30 

36 

1 

29 

16 

1 

10 

1 
2 
1 
2 
2 
2 

1 
1 
1 
1 

1 



2 

2 

3 

1 

4 

2 

1 

1 

1 
3 

1 

1 
1 

1 

1 

1 

6 



2 
2 

1 

3 

6 

1 

2 

2 

1 

1 

1 
3 
4 

1 

1 

Lynn 

2 

1 

•'■> 
1 
2 

1 

2 

1 
1 

'J 

1 

2 

1 

2 

1 
2 
2 

1 

5 
3 

4 
8 

2 

2 

1 

2 

3 

3 

Murray 

1 

8 

1 
1 
1 

1 

1 

2 

5 

2 

1 

1 

1 
1 
1 
4 

1 
1  1 
16 

7 
8 
1 
2 

1 

1 

2 
2 

6 

5 

4 
2 

1 
1 
1 

1 

Otter  Tail 

5 

1 

3 

2 

1 

2 

Pennington.  .  . 

2 

6 
3 

3 

5 

3 
2 

4 

Polk. 

3 

3 

1 
1 

Pope 

2 

1 

_• 

4 

1 

4 

1 
7 
1 

23 

1 

1 
2 

9 
2 

2 
37 
2 
6 
2 
3 

1 

2 

1 

5 

2 
27 

2 

1 

Rock. 

1 
■1 

2 

4 

2 

1 
5 

1 

1 
G 

1 

30 

2 

2 

14 

25 

1 

17 

1 

5 

3 

4 

1 
1 

1 

1 

1 

1 

2 


1 
1 

1 

Steele. .  . 

1 

1 

Swift 

Todd 

3 
1 

4 

1 

1 

1 

1 

1 



1 

1 
1 

1 

Washington  .  . 

X 

1 

1 

1 

1 

2 

1 
2 
1 

2 

1 

4           2 
3           1 

2 

1 

Wilkin 

1 

2 

1 

MINNESOTA  STATE  BOARD  OF    IIKU.TII 
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TYPHOID   FEVER 
FOR  1911 


Under 

i  >ne 
'i  eai 

l 
5 

5 
to 
10 

in 
to 
15 

15 

to 

_'ii 
to 
25 

25 

to 
30 

30 

to 

35         in 
to          '<> 
10         15 

r. 

to 
55 

55 
to 

60 
to 

to 
70 

7n      known 

-' 

2 

2 

1 

2 

8 
:i 

in 
6 

1 
1 
1 

2 

I 
2 

1 

i 

2 
3 

-' 

1 

2 
8 

.' 

I 

-' 

I 
1 
I 

1 
3 

1 
5 
2 

i 
l 
2 

I 

B 

2 

i 

1 

1 

2 

1 

2 
2 

1 

1 

1 

1 
1 

l 

I 

2 

2 
2 

i 
1 

l 

1 

1 

1 
1 
2 

i 

1 

-' 

1 
l 
1 
1 

1 
1 

1 
2 

.' 

2 

1 
2 
2 
2 
35 

1 

2 

2 

1 
i 

2 

2 

1 

2 

1 
9 

2 
:i 
5 

1 

1 

1 

1 

Jl 

16 

1 

31 

20 

9 

5 

3 

1 

1 

1 

1 
2 

1 

1 

2 

I 

2 

1 

I 
i 
I 
1 
1 

1 
2 

1 
1 

1 
1 
:< 

l 

l 

l 

1 

1 

1 

1 

1 

1 

14 



l 

1 

1 
1 

1 

1 

1 

1 
1 

2 

5 

1 
1 
2 

1 
1 
1 

1 
1 

2 
1 

1 
1 

1 

1 

1 

1 

J 
3 

l 
1 

I 

1 

2 

2 

i 
3 

I 

5 

1 

2 

1 
I 

I 
1 
I 
I 

1 

2 

1 

- 

1 

1 

1 

I 

1 
3 

i 

1 

J 
5 

1 

2 

1 
1 
1 
1 

2 

1 

2 

1 

1 

2 

1 

:i 

2 

I 

3 

1 
6 

J 

I 
1 

I 

1 

I 

2 
2 
2 
3 

L3 

•J 

1 

I 

5 

i 
I 

18 

1 

-' 

2 

I 

1 

l 

2 
3 

11 

1 
14 

i 
10 

8 

a 

i 
i 

2 

1 
1 

I 

s 

i 

I 

1 
-• 

I 

I 

1 

I 
1 

I 

I 
1 

1 

l 

2 

l 

1 

2 

1 
I 

2 

I 
I 

1 

1 

I 

1 
2 

1 

I 
1 
1 

1 

I 

1 

1 
1 

1 

I 

1 
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FOURTH    BIENNIAL  REPORT  OF  TTTK 


TABLE  XXIX— TYPHOID 
CASES   REPORTED 


COUNTY 

Total 

Males 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov 

/ 
1).  , 

7 
12 

5 

8 

2 

4 

2 
1 

1 

5 

1 

4 

1 

2 

Yellow  Med. 

2 

Total.  .  . 

CITIES 

over  5000  pop 

ulation 

938 

20 
4 
1 
8 

12 

185 

7 

14 
(i 
2 

15 

105 

4 

3 

6 

611 

14 
3 

7 
8 
130 
2 
3 

!» 

86 
4 
2 

4 

327 

6 

1 
1 
1 
4 

55 
5 

11 
4 
2 
6 

19 

1 
2 

63 

55 

1 

23 

26 

1 

37 
2 

24 

85 

137 

161 

1 

141 
1 

114 

2 

2 

72 

2 
2 

1 

1 

1 

1 

1 

4 

1 

22 

Red  Wing. .  . 

2 

7 
2 

1 
7 
2 

3            1 

1 

1 

26 

2 

4 

2 

Minneapolis. 
Little  Falls.  . 

7 

4 

'.i 

17 

30 

30 

14 
1 

1 
1 

2 

2 

6 

2 

1 

1 

St.  Paul 

2 

4 

1 
1 

1 

2 

8 

2 

4 
17 

4 

Id 

1 
1 

2 

21 

1 

Duluth 

3 

1 

17 

St.  Cloud.  .  . 

1 

.Stillwater  .  . . 

1 



1 

1   .. 

1 

i 

1 

MINNESOTA  STATE  BOARD  OF   HEALTH, 
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FEVER     Continued 
FOR    1911 


I  ndei 
One 
fear 

1 
to 

5 
to 

10 

10 

15 
to 

20 

20 
to 

25 
to 
30 

30 
to 
35 

to 

in 

in 
to 
15 

15 
to 

50 

55 
to 
60 

60 
to 
65 

0  vei 

7U 

In- 
kimw  n 

1 
1 

1 
2 

_• 

2 

1 

1 

1 
2 

1 

2 

1 

1 

18 

1 

71 
2 

79 

1 

139 

:i 

l 

189 

1 
2 

126 

:{ 
l 
1 
2 
1 
32 
l 

l 

24 
2 

61 

48 

28 

17 

13 

1 

1 

2 

51 
1 

1 

2 
6 
19 

1 

15 
2 
4 
2 

2 

1 

1 

g 

■ 

5 
3 

1 

5 
1 
3 

1 

30 

20 

3 

1 

1 

1 

.-, 

i 
i 

-' 
1 
1 
1 
7 
1 

• 

2 

2 

4 

4 

2 

7 

-' 

1 
32 
1 
2 
1 

1 
1 

1 

1 

2 

1 

7 

1 
2 

1 

1 

1 
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FOURTH    BIENNIAL   REPORT  <>K  THE 


TABLE  XXX- 
CASES  REPORTED 


COUNTY 

Tola'. 

Males 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov 

Dec. 

\itkin 

7 

11 

4 

11 

7 

8 

11 

3 

7 

17 

5 

8 

4 

1 

32 

17 

81 

2 

:; 

62 

25 

1 

26 

L9 

102 

•i 

5 

11 

8 

3 

2 

8 

10 

4 

6 

1.5 

5 

4 

25 

21 

2 

15 

24 

1 

(i 

13 

11 

75 

25 

16 

is 

10 

34 

5 

14 

23 

49 

50 

32 

10 

3 

IV  l 

12 

Id 

20 

30 

7 

21 

7 

7 

4 

60 

1 

6 
6 

■> 

6 

:; 
2 
1 
1 

2 
7 
3 
2 
1 
1 

1  1 
9 

47 

2 

34 

7 

1 

14 

11 

55 

1 

3 
li 
5 

5 
4 
3 
2 
6 
1 
1 
8 
0 

(3 

7 

3 

0 

3 

24 

14 

8 

9 

8 

22 

3 

9 

8 

22 

24 

11) 

15 

1 

101 

5 

12 

12 

14 

7 

11 

3 

5 

1 

28 

1 

1 
."> 

2 
5 
4 
6 
10 
2 
■") 
8 
2 
6 
3 

1 

1 
3 

4 

1 

2 

1 
1 
2 

1 

1 

4 

1 

2 

2 

1 

3 

2 

1 

Big  Stone  .... 

1 
1 

2 

1 

2 

2 

1 

1 

2 

2 
2 

3 

2 
1 

2 

1 

5 
3 
4 
3 

3 

1 
2 

1 

1 

1 

1 

Chippewa.  . .  . 

( !hisagO 

Clav 

1 
1 

1 



1 

Cottonwood.  . 
Grow  Wing. . 

Dakota 

Dodge 

18 

8 
34 

1 

1 
28 
18 

3 
12 

8 
47 

I 

2 

5 
3 
3 
2 

3 

i; 
1 
4 
9 
1 

3 

17 

15 

2 

9 

17 

1 

3 

7 

8 

51 

11 

8 

9 

2 

12 

2 

•") 

15 

27 

26 

22 

4 

2 

85 

7 

7 

8 

it; 

8 

3 

14 

1 
2 
2 

8 

1 
2 

9 

-1 
1 

7 
12 

1 
3 

1 

2 

5 

1 

1 

6 

5 

10 

3 

7 

2 

4 

1 

3 

1 
1 
1 

1 

5 
2 

52 
2 

1 

Fillmore 

3 

i 

4 

1 
3 

1 

2 

1 
1 

2 
1 
2 

i. 

2 

5 

5 

2 

1 
1 

8 
ti 

1 

li 
'i 

1 
2 

1 

2 

2 

Hennepin  .... 

1 

8 

2 

.-,.-, 

2 

5 

2 

li 

Hubbard 

1 
1 
3 

2 

1 

2 

1 
1 

2 

3 

1 

3 

1 

1 

1 

2 
1 

1 
1 

5 

1 

Lac  qui  Parle . 

3 
1 

1 

3 
1 

2 

5 

1 

1 

3 

1 

1 

1 
2 
1 

1 

1 

4 

2 

2 

1 
1 
1 

1 
1 

0 
3 

1 
li 

1 

1 

1 
7 

1 

2 

8 

8 

2 

•"> 
1 
1 
3 

1 

1 
1 

3 

1 

3 
2 

1 
1 

1 

2 
3 

Mower 

4 

3 

1 
1 
1 
8 

7 

1 

15 

7 

3 
3 

7 
5 

1 

1 

1 
2 
3 
9 

1 

1 

1 

3 

2 

otter  Tail 

Pennington. .  . 

.") 

1 

7 
8 

7 

- 
2 

2 
1 

7 
1 

2 

12 
4 

7 

1 

1 

1 

1 
2 

2 
2 

2 

1 

4 

211 

4 

2 

1 
1 

7 

1 

Pipestone  .... 
Pulk 

2 

1 

Pope 

5 

2 

1 
9 

3 

1 
4 

2; 

4 

2 
1 
10 
5 
3 

1 

3 
3 

1 
."> 

1 

1 
•5 
5 
5 
1 

4 

1 
2 

3 

7 

1 

25 

3 
2 
5 
1 

1 

9 

2 

1 

2 

11 

4 

2 

1 

3 
6 

2 

1 
1 

:: 
1 
9 

2 

5 
5 

1 

Rock 

1 

2 
6 
1 

2 

1 
li 
1 

8 

1 
3 
1 

25 

1 

1 
2 
3 
1 

14 
3 

15 

10 

19 

39 

10 

1". 
(i 

3 

1 

4 

1 

1 
4 

7 
4 

1 

2 
2 
1 
1 

2 
3 

1 
3 

1 



1 

*     10 

•    4 

2 

3 

32 

2 

2 

: 

11 

Swift 

1 

1 

" 

1 



1 
1 

1 

Todd 

3 

1 

2 

1 
5 

1 

1 

1 

1 

8 

1 

Wabasha 

Wasi  est 

3 

3 

4 

3 

13 

1 

17 

2 

.  M  1  N  N  ESI  »l  A 

STATE  UOARD 

Hi     IIKAI 

.III. 

n 

!l 

Dii'M 

I'HEKIA 

1  OR 

111 

One 

1 

to 
10 

in 
15 

15 
to 

20 

30 

.in 

to 

in 

15 

to 

60 

In- 

1 
1 

1 
•> 

1 

1 

_' 

- 

1 

2 
1 
I 

5 
1 
2 

1 

11 

1 

_> 
3 
3 

1 

3 

I 

T 
i 

i 

I 

2 

1 

1 

1 

1 

T                i 

1 

1 

i 

i 

i 

i 

1 

1 

-' 
1 

1 
10 

- 

2 

16 

3 

8 

1 

12 

I 

1 

15 

1 

2 

1 

1 

i        i 
•i        i 

1           -' 

i 

1 
1 

! 

l 

1 
• 

J 

1 
5 

l 
1 

24 

5 

: 
:i 

n 

l 
2 

1 
J 

1              1 

1 
in             1              1 

1 
1 

- 

1 
:;i 

1 
I 

-' 

11 
i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

2 

-• 

.-. 

• 

l 

i 

l 

' 

l 

A 

1  ! 

'• 

l 

2 

2 

1 

6 

1    ■ 

• 

: 

" 

1 1 

- 

12 

1 

I 

:< 

1 

12 

I 

. 

0 

1 

1 

I 

7 

1 

1 

1 

1 

11 

8 

1 

1 1 

■i 

1 

7 
1 
\ 

in 

11 
2 

2 
6 

:( 
8 

: 

j 

12 


1 


J 
I 

I 

! 

I 

J  I 
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FOURTH    BIENNIAL   REPORT  OF  Til  E 


I  ABLE  XXX-  DIPH 
CASES   REPORTED 


COUNTY 

Total 

Males 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr 

May 

June 

July 

Aug. 

Sep! 

Oct. 

Nov. 

Dec. 

Washington 

\\  a  ton  wan    . 

Winona 

Wright 

Yellow  Med 

27 
6 
18 

12 
11 

15 

5 

12 

21 

7 

12 
1 
(i 

18 

4 

1 

1 

: 

6 

(i 

1 

5 

1 
1 

3 
2 

1 

2 

ii 

1 

1 
1 

3 

7 

5 

1 
1 

1 

3 

1 
7 
1 

1 
1 

1 

i. 

7 

1 

Total. 

CITIES 

,.\ ;  r  5000  pop 

ulatii  ii 

Bemidji 

Mankato.  .    . 
Brainerd  .... 
Albert   Lea 
Rt  d  Win;: 
Minneapolis 

Austin 

Rochester. 

St.  Paul 

Faribault..  .  . 

Duluth 

St.  Cloud  .     . 
•  Iwatonna.  .  . 
Stillwater  .  .  . 

Winona 

L530 

1 
4 

1 
1 

7^ 

17 

65 

2 

2" 

nT> 

1 1 

3 
12 

8 

757 

2 

2 

411 
4 
18 

2 

3 

72 
Ii 

:} 

773 

1 

2 

1 

3 

32 

13 

47 

112 

1 
1 

2 
2 
7 

112 

1 
1 

15 

146 

1 

2 
1 
4 

124 

, 

1 
1 
3 

.") 

171 

108 

110 

S2 

104 

200 
1 

132 

117 

1 

1 

2 

52 

3 

1 

- 
8 
2 
11 
2 
3 
3 

2 

- 
2 
7 

' 

1 
2 

1 
2 

• 

2 

1 

5 

19 
13 

9 

4 
1 

I 

j 

2 
1 

1 

2 
10 

2 

1 

23 

3 

5 

8 

1 

1 
1 

» 

1 
29 

13 

2 

a 

1 

5 

1 
1 

3 

1 

2 

7 

3 

1 

7             1 

• 

MINNESOTA  STATE   lin\Hlin|     HEALTH, 
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THERIA     Continued 
FOR  1911 


I  "  IK  1  '-I 

One 

1 

to 
5 

.-. 
to 
10 

10 
to 
15 

15 
to 

l'ii 

20 
to 
25 

to 
30 

30 
to 
35 

35 
to 

in 

in 
to 

i.-, 

1 5         '.I  i 
to 

55 

55 
to 
60 

60 

t,. 
65 

65 
to 

7n 

Over 

7(1 

known 

1 
1 
1 

5 
2 

6 

7 

S 

3 

2 
1 
1 
:i 

2          1 

1 

7 
10 

7 
3 

8 

I 

2 

i 
1 

i 
2 

1 

1 

1 

1 

8 

IM 

276 

1 
1 

218 

1G4 

92 

68 

16 

16 

1  1 

6 

-' 

1 
1 
1 

■i 

.'i 

1 

12 

l 
1 

1 
1 

1 

I 
2 

I 
Hi 
5 
7 
1 
5 

16 
3 

2 
3 
5 

29 
2 

11 
1 
3 

18 

1 

5 
1 

7 

7 
1 

2 

1 

1 

1 

! 

7 

3 

1 

1 

1 

I 
8 

1 
1 

2 

i 
2 

1 
3 

1 

1 

21 
6 

11 

17 

6 

1 

2 

1 

1 

1 

1 

2 
2 

1 

1 

3 

I 

1 
1 

2 
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FOURTH    BIENNIAL   REPORT   OF    I  II  I. 


TABLE  XXXI 
CASES   REPOR 


COUNTY 

Total  Males 

Fe- 

m;ll:  3 

Jan. 

Feb. 

Mar 

\pr 

May 

June 

July 

Aug 

n,i 

Nov. 

7 

US 
45 
11 
3 
11 
150 
11 
is 

4 
2 
1 
11 
20 
28 
23 

iT 

84 
13 
90 
2 
29 
30 
24 
1 

6 
2 

I 

21 

7 

2 

42 

3 

1 

36 

7 

12 
2 
7 
9 

13 
37 
41 
68 

s 

11 

n 

8 

307 

3 

1 
IS 
20 
15 

2 
10 

4 
21 

7 
62 
72 
21 
275 
20 

1 
19 
15 
12 

7 

5 
15 
16 

4 
2 
is 
61 
6 
s 
1 

2 
2 

7 
8 

15 
12 

1 

11 
s 
17 
2 
11 
14 
12 

-1 
1 

5 

4 

1 

14 

2 

1 

14 

4 

(i 

2 

3 

4 

5 

16 

19 

29 

3 

5 

7 

4 

1  13 

2 

3 

10 

12 

5 

5 

2 

10 

6 
28 

32 
11 

14(1 
6 

11 
6 
5 
2 

2 

29 

7 

1 

26 

89 

10 

1 
2 

1 
12 
3 

1 
2 

_' 

Hi 
1  1 

3 
2 

12 
25 

3 

14 

1  1 

1 

2 

1 
1 

1 

1 
1 

- 

7 

l 

1 

Blue  Earth.  . 

8 
29 

5 

1  1 

l 
n 

2 

is 

2 
7 
6 

2 

1 
9 

7 

1 

is 

- 

1 

7 
■> 

2 

1 

1 

1 

1 

■i 

Cuss 

( IMppewa .  .  . 

Clay 

1 
2 

1 

1 

1 

1 

1 

12 

13 

1  1 
1 
-l 

43 
."> 

13 

IS 

16 
12 

1 

1 
1 

16 
3 
1 

28 
1 
:. 

22 
3 
6 

1 

'.' 

4 

2 
3 

7 
3 

6 
4 
3 

1 

2 

Crow   \\  in" 

6 

:' 
1 

5 

1 

1 

1 

3 

1 
1 

i  ''  dge 

I  Vouglas. .      -  . 

."> 

2 

1 

1 

27 

3 

34 

! 

9 

12 

1 

3 

i; 

1 
16 

i 

8 

2 

11 

2 

1 
1 

Fillmore 

5 
2 

1 

2 

1 
3 

1 
1 

6 

1 

Goodhue, 

3 

- 

7 

Hennepin  . 

2 

8 
3 

1 

2 

5 

11 
6 
3 

3 

2 

1 

1 

1 

4 

Is;illti 

2 

1 
1 

1 
1 

1- 

1 
5 

3 

Lac  qui  Pari.- . 
Lake 

j 

■ 

1 

5 

6 

12 

10 

1 

1 

1 

1 

2 

1 

1 
1 

1 

6 
2 

1 

1 

Marshall 

4 

5 

s 

21 

22 

39 

5 

9 

10 

1 

164 

1 

1 

5 

8 

in 

2 

5 

2 

11 

1 

34 

in 

10 

126 

14 

1 

9 

I 

1 

2 
5 
3 

2 
7 
3 
•z 
1 

13 
1 

18 
1 

2 

1 
1 
1 
8 

1 

1 

2 

1 
l 

2 
3 
16 
4 
2 
I 

1 

27 

it; 

6 

2 

1 

1 

Mille  I   ics 

4 
1 
4 

Mower 

Murray 

3 

3 

10 

l 

11 

7 

1 
1 

6 

4 

1 

40 
1 
1 

3 

1 
9 

1 
9 

1 
5 

1 
15 

1 

21 

2 

Olmsted 
•  ittei  Tad) 

69 

71 

7 

3 

10 

4 

3 

8 

2 

1 

Pipestone      .  . 
Polk 

3 

14 

1 

1 

1 

1 
1 

3 

1 

Ramsey 

Red  I  ake 

1 

2 

1 

2 

3 

1 

1 

1 

1 
2 
9 

1 

1 

12 

1 
2 

-! 
1 
1 
1 

', 

1 
8 

2 

5 

20 

41 
1 
3 

14 

18 
6 

11 

1 
9 

_' 
7 

3 

Rock 

Roseau 

St.  Lou's 

1 
43 

1 

4 

42 

9 

1 
2 

6 

69 

5 

1 
is 

11 

It, 

21 

17 

17 

Stearns 

2 

3 

1 

2 
3 

3 

2 

1 
1 

2 

2 

1 

1 

1 

6 
2 

4 



1 

1 

M  I  \  NES01  \   ST  v  I '!■    BOAR1    m 


11.; 


SCARLE1    I  l  A  I  R 
TED    FOR    I'M  I 


Under       1 

One        i" 

\  car  5 


t 

-' 
I 
I 
I 

I 
1 

; 
ii 


15 
to 
20 


- 

1  I 

1 

1 

1 

1 

13 

28 

r,i\ 

1 

1 

7 

1 

1 

25 


30 


9 

in 

1 
I 


I  i 
hi 
in 


I 

I 

11 

I  I 

7 

:; 

104 

2 


I.' 

I 
Id 

106 

I 
I 

8 
5 


15 

i 
21 

II 

In 


15 


2 

12 
13 

I  I 
2 

1 
I 
1 

1 

I 

; 


_'i 


51 

i 


31 


I  I 


I'd 


2 

I 

1  I 


to 

in 


in 
to 
15 


50 


.-,n 
to 


55 
to 
60 


65 
to 

7o 


Over      l'n- 
7il 


1 

! 

20         13 


I 
18 
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FOURTH   BIENNIAL   REPORT  OF  THE 


TAHLE  XXXI— SCARLET 
CASES   REPORTED 


1 
COUNTY      Total 

Males 

Fe- 
males 

Jan. 

Feb. 

Mar 

Apr 

May 

June 

July    Aug. 

Sepl 

Oct. 

Nov. 

Dec. 

Svi  in               .  .          12 

4 
19 

5 

Ki 

11 

1 

1 

3 
3 

45 
26 

7 

8 

is 

S 

1  1 

8 

1 
1 

I 

i 

2 



1 
3 

4 
1 

2 

2 

1 

2 

1 

Todd 37 

11 

10 

7 

4 

4 

1 
1 

Wabasha                  27 
Wadena. L9 

7 

3 

1 

5 

7 

1 
4 

1 
5 

1 

1 

2 

2 

1 

1 

1 

1 

3 

1 

30 
6 

7 

3 

1 
16 
3 

2 

1 
3 

■J 

Wilkin  .    . 

20 
5 

3 
31 
25 

108 

!) 

8 
3 

2 
1 

1 

l           1 

• 

2 

4 

Total.  .  . 

CITIES 

ovor  5000  pop 

ulation 

.     2265 

- 

12 
L3 

1 

46 

28 

23 

215 

2 

5 

1 

47 

179 

6 

22 

13 

12 

n 

1(170 

6 
3 

1 
22 
11 

8 
101 

2 

2 

20 
92 

4 
13 

5 

4 
19 

1195 

6 

to 

376 
2 

41  1 

2 

368 

1 
t 

312 

:; 
5 

102 

1 

4 

74 

62 

2 

32 

67 

1 

116 

142 

113 

1 
1 

Red  Wins,'.  .  . 
Little  Falls 

24 

17 

15 

114 

11 
13 

2 
42 

7 
10 

1 

7 
5 

33 

1 
1 

3 

1 

1 

2 

3 

6 

1 

1 
33 

1 
2 

' 

2 
6 



3 

5 
20 

Rochester.  .  . 

Fergus  Falls. 

1 

4 

7 

3 

1 
27 
s7 

2 

I 

8 
22 

1 

1 

St.  Paul 

20 

1 
13 

Faribault..  .  . 

4 

28 

2 

1 

7 

2 

11 

1 
33 

6 

4 
27 
1 
9 
3 

7 
2 
4 
3 

i 

5 

11 

2 
Ki 

1 
19 

1 
17 

Ki 

Eveleth   . 

1 

9 

8 

1 
11 

Hibbing. 

1 

1 

St    Cloud 

4 

5 

2 

MINNESOTA  STATE   BOARD  OF    III-.. \l. Ill 
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FEVER     Con  inued 

FOR    1911 


1     llll'T 

One 
Year 

l 

to 
5 

5 
to 

Hi 

11) 

to 

15 

15 
to 

.'I) 
In 
25 

25 
to 

30 

in 
35 

in 
in 

III 

to 
15 

15 

to 
50 

50 

to 

60 

to 

65 

to 

7.i 

(  i\i-r 
7u 

kiiuw  ii 

2 
5 
3 

2 

I 

I 

12 

1 

G 

13 

I 

2 

1 

1 

1 

S 

7 

1 
1 

1 

, 

13 

1 

1 

1 

1 

:< 

1 

1 

2 

J 

2 

17        :;i 

1  I         is 

1            1 

Hi 

1 

12 

5 

9 

3 

1  | 

1 

1 

18 

794 

1 

519      247 

101 

■i 

51 

1 

10 

9 

1 

2 

2 

Hi7 

2 

2 

■i 

1 
15 

6 

10 

'.' 
5 
15 

1 
1 

'.) 
2 
2 

is 

i 

-' 

1 

■ 

1  .' 

i        g 

32         73 

I 

15 

11 

6 

:; 

2 

•• 

1 
1 

1 
6 

1            7 
• 

1            t 
l  ' 
2 

-•ii 
34 

1  1 

1            1 
3           1 

:i 

11            7 

-• 

1 

1 

7 

1 
I 

1 

1 

:$ 

; 
G           i 

l 
I 
2 

3 

s 
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FOURTH    BIENNIAL   REPORT  ()!•'  THE 


TABLE  XXXII 
CASES  REPORTED 


COUNTY 

Total 

Males 

Fe- 
male 

Jan. 

Feb 

Mar 

Apr. 

May 

June    Julj 

Aug. 

E»ep1 

Ocl      Nov. 

Dec. 

1 
34 
1 
1 
3 
1 

4 
i 
f 
1 

9 

7 

4 

1 

3 

12 

11 

3 

1 

1 

2 

28 

3 

2 

1 

(ili 

1 

1 

1 

8 

55 

92 

44 

1 

419 

1 

1 

33 

19 

3 

3 
2 

•") 

5 "] 

3 

1 
11 

3 

2 
1 

5 
4 

23 
1 
1 

1 
4 
1 
4 
1 
4 

A 

1 
18 

1 

.", 

5 

6 

1 

2 

1 

1 

( Ihisago 

2 

2 
2 

1 

1 

3 

I 

s 
1 

I 

1 
2 

1 

I 
3 

1 

I 

1 

(Want 

1  [ennepin  .  . .  . 

1 

2l          2 

1 
1 

5 

24 

2 

1 

2 

lis 
2 

1 
28 

1 

3 

26 

39 

16 

1 

234 

1 

17 
6 
2 
2 
1 
1 

36 
2 

2 

7 

20 

1 

1 

7 
9 

2 
2 

24 
2 

1 

1 

1 

10 

7 

I 

3 
4 

1 

Lyon 

1 

1 
1 

HI 
1 
2 

38 
1 
1 

■") 
29 
53 

28 

17 

2 

1 
9 

1 

1 

1 

37 

10 

8 

I 

I 

<  >i  iir  Tail 

1 

Pine 

I 

Pipestone  .  .  . 

I'olk 

1 
2 

3 

2 

1 

I 

2 

Ramsey 

25 
6 

30 

1  1 
23 

2] 

21 

37 

9 

3 

1 

1 

Rock 

1 

I S5 

10 

5 

32 

72 

1 

128 

1  17 

17 

:. 

1 

1 

1 
16 
13 

1 
1 
1 
1 
19 
1 

1 
2 
L5 
3 

1 

1 
2 

5 

1 

23 

-' 

Todd 

1 

1 

1 

Washington  .  . 
Wilkin 

2 

5 
26 

1 

2 

3 

19            4 

Wright 

3 

1 

Total 

CITIKS 
over  5000  pop- 
ulation 

988 

(i 

1 

27 

54 

•> 

86 
330 

12 
66 
10 
28 
29 

502 

2 

2 

1 

is 

22 

1 

36 

175 

6 

4S6 
4 

87 

1 

133 

152 

194 

215 

L62 

23 

1 

5 

' 

9 

4 

Minneapolis 

1 

9 
32 

1 
50 
L55 

i; 

17 

8 
2 

3 

10 

29 

7 

8 

1 

1 

Faribault 

Duluth 

t 

20 

i:; 

24 

37 

101 

2 

20 

S 

9 
L39 

3 

1 
3 

1 
3 

1 

23 

1 

I 
6 

4 

1 

1 

7 

HililiillK 

19         17 

1           6 

12        16 

201            0 

8 

1 

2 
2 

3  22 

4  19 

I 

1            1 

■    " 



M  I  NNESOTA  STATE  I'.nAUli  nl     II  EAL 
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MEASLES 
FOR   1911 


I  nd  i 
One 

1 
i.. 

i,. 

in 

LO 

to 

1.-. 

I.",          jn 
tO           i'i 
L'll 

t . » 

Ull 

to 

35 

i,. 
in 

in 

to 

IS 

i.. 
50 

60 

tu            to 

mi        65 

.;.-■ 

to 

7ii 

Over      1  ii- 

70      known 

1 
1 

11 

8 

1        1 

1 

1 

I 

1 

1 

-' 

1 
1 
1 
1 
- 

-' 

1 

1 

1 
1 

I 

1 
1 

1 
_' 

2 

1 
1 

1 

1 
1 

1 

2 

1 
1.' 

1 
.'. 

22 

1 
1 

1 

1 

1 
1 

1 

- 

1 

1 

1 

1 

1 
1 

5 
1 

1 

1 

1 

19 

1 

1 

I 

1 
24 

1 

I.". 

1  I 

I 

1 

J 

- 

1 

1 

1 

1 

» 

1 
17 
17 

Id 

1 

g 

2 

17 
8 

1 

1 

2 

I  1 

6 

1 

136 

1 

:■! 

1 

3 

1 

17 

2 

;{ 

16 

27 

i>, 

L9 

8 

6 

2 

- 

1 1 

1 

l>. 

'.' 

1 
1 

1 

1  1 



1 

9 
2 

1 
4 

i 

A 

'.' 

1 

•• 

■< 

-' 

B 

1 

5 
2 

1 
I 

1 

5 

2 

in 

25 

111 

'J7 

61 

20 

5 

5 

1 

77 

2 

I 

1 

1 

1 

1 

1 

1 

1 

11 
1 

lllll 

-' 

28 

6 

.". 
8 

5 
21 

1 
17 

i  h; 

i 

L'l 

■J 

15 
5 

in 

1 
2 

1 

I'i 
5 

1 

1 

1 

-' 

21 
22 

2 

1 

L' 

& 
L3 

-' 
1 

(i 
13 

1 

4 
1 
2 
2 

1 

1 
J 

17 

l" 

13 

1 

1 

2 

.' 

1 

1 
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I'OUKTII    lilENNIAL   REPORT  OF  THE 


TABLE  XXXIII 
CASES  REPORTED 


COUNTY 

Total 

Mains 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept  . 

Oct. 

Nov. 

gDec. 

3 

1 
2 
."> 
4 
1 

64 
2 

20 
1 
3 

79 

1 

231 

1 

2 
1 
1 
1 
3 

23 
3 
8 
1 
2 
3 
4 
8 

18 
1 
1 

2] 
9 

21 

18 

1 

5 1 2 

2 

3 

15 
4 
200 
8 
5 
1 
1 
8 
7 
7 
2 
3 

1  1 

26 
1 
7 

39 

■       4 

25 

2 

9 

1 

2 
111 
1 
1  11 
2 
2 

1 
1 

2 
16 
2 

(i 

1 
1 
2 

2 

8 
9 

1 
15 

t'i 
13 

8 

267 

2 

12 
3 

93 
8 
3 
1 

7 
5 
3 

9 

14 
1 
.". 

23 

2 
2 

1 

3 

Blue  Earth 

1 

1 
2 

1 

2 

5 

1 

1 

Clay 

39 

55 

9 

1 

1 

Douglas 

1  1 

1 

1 

4 

11 



1 

1 

30 

1 

1 

1 

1 

17 

31 

25 

3 

2 

1 
2 
1 

Hennepin  ... 

90 

2 

22 

33 

36 

19 

1 
1 

24 

1 

8 

7 

10 

8 

32 

30 

1 

1 

1 

1 

1 

Kandiyohi..    . 
Koochiching.  . 
Lac  qui  Parle 

1 

7 
1 
2 

1 
3 

1 
1 
1 

9 

1 

12 

1 

0 

1 

Lyon 

1 

1 

1 
1 
2 

1 

1 

1 

2 

1 

8 
11 

3 

9 

1 

1 

3 

NTicollet 

1 

1 
3 

0 

■> 

7 

6 
3 
8 

10 

1 

245 

2 

1 
3 

1 
107 

13 

1 
44 

2 

1 

1 
2 

1 
1 
7 
3 

1 

1 

<  Mler  Tail 

4 
1 

5 

1 

1 

Pipestone     .     . 
Pope 

1 

27 

63 

or, 
1 
3 
1 
1 
5 

57 

13 

1 

3 

1 

12 

91 

57 

78 

6 

1 
1 

I 

21) 

2 

4 

7 

Rock 

1 

1 

1 

St.  Louis.  .  . 

1.-, 

62 

1 

3 

25 
5 

39 

16 
3 

2 

1 
1 
2 
4 
2 
3 
2 
12 

2 
10 

2 

3 

Sibley 

1 

1 

1 

7 

Todd 

1 
1 

(i 
1 

3 

1 

1 

2 



10 

1 

17 

9 

1 



Wright 

3 

4 

8 

30 

1 

Total.  .  . 

CITIES 
over  5000  pop- 

ulat  inn 

Red  Wing 

Minneapolis.  . 

1439 

1 

21 18 

3 

8 
i  16 

."> 
92 

1 
1 

79S 

1 
126 

:; 

5 

260 

."> 

11 
1 

641 

112 

112 

157 

199 

151 

94 

16 

1 
2 

7 

27 

136 

215 

203 

82 

22 

33 

:;:> 

19 

3 

1 

65 

2  1 

8 

7 

9 

5 

32 

12 

Rochester.  .  .  . 
St.  Paul 

3 
236 



1  1 

6 
26 

l 
on 

:,7 

13 

1 

3 

12 

91 

24 

1 

57 

3 

39 

07 

Duluth 

;,1 

1 

I 

2 

3 

3 

10 

<  >\\  atonna .... 

1 

1 

MINNESOTA  STATE   BOARD  OF    HEALTH. 
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SMAI.I  POX 
l-OR    1911 


Under 

i  h,,- 
Year 

1 

to 
5 

5 
to 
10 

,0 

to 
L5 

15 

.,, 
I'd 

20 
to 

25 
to 
30 

30 

35 
to 
10 

in 
to 
15 

15 
to 
50 

50 
to 

t,, 
60 

60 
to 
65 

7H 

7"      known 

1 

2 

1 

1 

1 

1 
1 

1 

1 

2 

I 

-' 

i 
1 

1 

1 

1 

1 

6 

L6 

12 

9 

3 

5 

2 

3 

1 

1 

2 

1 

2 
A 

2 

_• 

3 

3 

1 

1 

1 

3 

1 

1 

1 

1 

1 
7 

1 

i 

1  1             7 

Id 

5 

■1 

5 

l 

1 

17 

1 
37 

I 

1 

20        20 

29 

1 

2 

22 

12 

12 

9 

5 

1 

2 

2 

-'7 

1 

1 

1 

1 

1 

1 
i 

1 

1 

1 

1 

1 

1 

1 

1 

I 
1 

1 

l 

l 

1 

;, 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 
1 

• 

_■ 

J 

3 

-             ' 

1 

2 

1 



1 
1 

1 

i 

2 
2 

I 

1  2 

2  2 
3 

A         :< 

. 

3 

1 

2 
1 
2 
2 

2 

1 

1 

1 

. 

1 
1 

1 

J 

1 

1 

10 

37 

nil       100 

1           1 

:,'.'         19 

33 

24 

37 

24 

10 

in 

1 

V 

1 

1 
1 

1 

7 
3 

1 

1 

1 

i 

1 

.",1 

1 
1 

4'.i 

1  1 

1 
2 

8 

1 

8 

■ 

-• 
1 

1 

i 

1 

2 



1 

i 

- 
1 

L 

1 

1 

2 

1 

1 

1 

2 

1 

I 

I 

1 

2 
2 

■1 

1 
2 

I 

1 

t. 

1           1 

1 

2 

2 

J 

3 

1 

1 

l 

i 
7 

7           7 

1 

Q 

1 

1 

1 

2 

1 

20 

113 

247      231 

181 

1  16 

1 
36 

95 

87 

84 

• 

21 

: 

in 

7 

2 

V,. 

1 

8 

ie      i" 

J  7 

1 
1 

12 

11 

1 

-" 

1 1 

8 
97        95 

2 

7,7 
5 

1  I 

It 

1 

10 

Ji 

10 

in 

2          3           1 

l 

16 

17          17 

- 

i                                    1 
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FOURTH    BIENNIAL   REPORT  OF  THE 


TABLE   XXXIV— ANTERIOR 
CASES   REPORTED 


COUNTY 

Total 

Male- 

Fe- 
males 

Jan. 

Feb. 

Mar. 

Apr, 

May 

.lunr 

July 

Auk. 

SepM  . 

Oct. 

Nov. 

Dec. 

Beltrami 

Chisago 

Hennepin  .... 
Houston 

3 

1 
1 

1 
2 

T 
i 

i 
i 
i 

53 

1 

1 

1 
1 

1 
1 

30 

1 

2 

1 
1 

2 

1 

, 

1 

2 

1 

1 

Ramsey 

Rice 

1 

2-.i 

1 

Rock 

1 
3 

1 

8 

6 

1 

20 

15 

Total 

CITIES 

over  5000  pop- 
ulation 

Si    Paul 

07 

1 
1 
5 
1 

2 
16 

36 

1 

2 

1 

12 

31 

# 

4 

1 

2 

2 

8 

10 

21 

15 

4 

1 

1 
3 

1 

1 

1 
1 

3 

l!il>l)in« 

2 

2 
12 

1 

3 

TABLE   XXXV— CEREBRO 
CASES   REPORTED 


COUNTY 

Total 

Males 

Fe- 
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FOURTH    BIENNIAL  REPORT  OF  THE 

TABLE  XXXIX- -DEATHS   FROM 


COUNTY 


Aitkin 

Anoka 

Becker 

Bell  rami.  ,  ,  . 
Bemidji.    . 
Benton.  . 
St.  Cloud 
Big  Stone 
Blue  Earth..  . 
Mankato..  .  . 

Brown 

New  Uhn 

Carlton 

Cloquet 

( !an  '•[• 

<  'as, 

( Ihippewa. .  . 

Chisago 

Clay.. 

( Ilearwater. . . 

Cottonwood. 

Crow  Wing 

Brainerd. .  . 

Dakota 

Dodge 

Douglas    .  .  . 
Faribault.    .  . 

Fillmore 

Freeborn  .  .  . . 
Albert  Lea 
( Soodhue..  .  . 
Red  Wing. 

Grant 

Hennepin.  .  . 
Minneapolis 
Houston 
Hubbard 

Isanti 

Itasca 

Jackson  .... 
Kanabec, 

Kandiyohi ,  . 

Kittson 

Koochiching 
Lac  qui  Parle 

Lake 

Le  Sueur .... 

Lincoln 

Lyon 

McLeod.      . 
Mahnomen  . 

Marshal! 

M  art  in 

Meeker 

Millc  Lacs.  .  . 
Morrison  .... 
Little  Falls 

Mower 

Austin 

Murray 

Nicollet 

Nobles 

Norman 

Olmsted 

Rochester. .  . 
Otter  Tail.  . 
Fergus  Falls 
Pennington  . 
Pine 

Pipestone,      , 
Pol] 

Pope 

Ramsey 

St.   Paul. 


To 

Sex 

Colo 

r 

Month  of   Death 

tal 
1 

- 
1 

3 

2 
."> 
4 

4 

8 
3 
3 

2 

4 
1 

3 
2 
4 
1 
5 

6 
3 
2 

10 

8 
3 

ii 
8 
2 

in 
2 
3 
lli.-> 
97 
2 
2 

4 
0 
5 
3 
8 
3 

1 
1 

I 

4 
5 
2 
3 

4 
S 
4 
6 
2 
5 
1 

3 
7 
5 
4 
5 
1 

9 
1 
3 
5 
2 
3 
7 
60 
50 

3 

I 

1 
4 

8 
4 

i 

ii 

o 
13 
7 

1 
1 
2 

"7 
6 
2 
4 
6 
2 
1 
9 
3 

4 
2 
8 
3 
2 
7 
3 
3 
83 

?* 
2 

I 

7 
3 
2 
8 

- 

(i 
1 

1 
2 
0 
2 
9 
3 
li 
2 
1 
1 
6 
2 
(i 
2 
20 
8 
1 
3 

3 

ii 

•- 

1 
4 
ii 

13 
8 
9 
1 
7 

li) 
9 

Hi 
9 
4 
2 
5 
2 

11 

10 
7 
4 

12 
5 
3 

19 

11 
7 
8 

16 
.". 
2 

16 
5 
6 
1 83 
171 
5 
4 
7 

1  1 
5 
3 

15 
ii 
2 

12 
1 

8 
2 

11 

11 
1 
4 

6 

14 
li 

15 
5 

11 
3 
4 

s 
11 

6 

11 
3 

29 
9 
1 

8 
2 
0 

1  1 
112 
108 

s 

fr1  ■- 

oo 

a 
- 

1-3 

4 

c 

'£ 
a 

-' 

3 

< 

a 

7. 

O 

c 

_ 
- 

P 

1 

I 

2 

I 
l 
i 
1 

l 

<> 

i 

1 

1 
1 
1 

1 
1 

i 
i 

1 

13 

1 

3 
3 
3 

3 

1 

1 

8 

I 

q 

3 

1 

3 
I 

2 
2 
1 

i 

7 

2 

2 

3 

1 
2 

1 
1 

3 
2 

1 
1 
2 

i 
i 
i 

2 
1 

l'i 

:; 
1 

3 
2 

1 
1 
2 

1 

i 
I 

i 
i 

2 
2 

1 
1 

1 

9 

Hi 

" 

9 

1 

1 

l 
I 
l 

2 

1 

1 

" 

1 
4 
3 
2 

3 
2 

1 

11 

2 

2 

3 

1 

l 

1 

1 
1 

Hi 

1 

1 

7 

1 

1 

1 

12 

1 

1 
3 

1 
1 
2 

4 

t 

1 
1 

1 

... 

1 

fi 

l 

2 
1 

1 
1 
1 
1 
2 

2 

3 

1 

i 
i 

i 

* 

iq 

1 

:-; 

2 

1 

1 

2 
1 

1 
1 

1 

1 1 

7 

2 
2 

1 
2 

8 

- 

3 

1 
1 

3 
1 
2 
32 
28 
1 
2 
1 

3 

1 

i 

2 

1 

1 

16 

1 

2 

17 

1 

6 

2 

1 

22 

22 

1 

1 
2 

1 

2 
1 

1 
23 
22 

4 

1 
1 
1 

1 

2 
1 

1 

5 

fi 

i 

5 
3 

1 

1 88 
175 

Fi 

1 

4 

1 

29 

27 

L'I 

20 

i 

7 

5 
5 

11 
II 

1  i 
13 

15 

1.5 

4 

1 

2 
2 
1 

2 

1 
1 

1 

7 

1 

■' 

14 

1 

"5 

2 

:: 

1 

1 

1 

3 

IS 

7 
1 

1 

•• 

fi 

1 

1 

1 

■> 

1 

1" 

2 

2 

1 
4 

2 

5 
2 

1 
1 

2 

1 

1 

1 

1 
8 

1 
1 

1 

1 

?, 

1  1 

1 
4 

1 
1 

3 

I 

1 
1 
1 
3 

\ 

1 
2 

1 

1  1 

2 

3 

2 

4 

2 

2 

l, 

1 
1 
2 

1 
1 
3 
1 
2 
T 

"i 

1 
1 

(;, 

1 

14 

2 

1 

fi 

1 

1 

1 
2 

1 

in 

2 

2 

1 

1 
I 
1 

s 

ii 

1 

3 

1 

1 
1 
1 
2 

1 
1 

1 

1 

i 

4 

3 

1 
4 
1 

3 
2 
(3 
2 

8 

2 

1 

1 

1 

1 
- 

1 

1  1 

•> 

2 

2 

l 

1 

1 

li 

1 

1  1 

l 

9 

5 

1 
1 

1 

} 

•>p 

8 
1 

2 
1 
1 

1 
.... 

1 

1 

1 

2 
1 

1 

4 

4 

s 

1 
1 
1 
2 
L'i' 
19 

1 

1 

1 

1 

0 

li 

1 

3 

1 

1 1 

1 

2 
17 
16 

2 
15 
15 

2 
16 
15 

1 
.". 
5 

1 
■ 
4 

1 

113 
109 

111 
10 

2 
2 

7 

7 

4 
4 

3 
3 

9 
9 

MINNES  )TA  STATE  BOARD  OE    HEAL!  II. 
I'M  l  MONIA   (BRONCHO     IN    I'MI 


L39 


Ig 

--- 



-i 

: 

: 

z 

—        ~i 

— 

c 
•  -. 
: 

- 

- 

- 
i- 

z 

£ 

z 

- 

= 
t 

u 

Z- 

: 

-  > 

T. 
\ 

: 

- 

-     c 
-  Z.      - 

z  5  S 

Z     _  - 

1 

i 

2 

1 

1 

1 
1 

1 
1 

' 

1 

■■ 

1 
t 
3 

J 

1 
■> 

1 
- 
1 

" 

2 
1 
1 

1 

:i 

1 
2 

1 

- 
1 

'• 
4 
J 
2 
5 
2 
■2 
1 
7 

! 
1 

I 

3 
3 
2 

! 

i 

4 

4 

2 

- 
1 
1 

1         1 
1 

i 
i 
i 

i 

1 

1        2 

1 

1 

1 

1 

1 

1 

3 

1 

2 

1 
7 

1 

7 

1 

- 

1 

- 
1 

.-> 
2 

I 
• 

2 

4 

3 

1 

; 

1 

- 

2 

.i 

7 

i 

1 

2 

1 
1 

- 
- 

1 

1 

i 

3 

- 

2 

1 

! 

2 

_ 

i 

1 

\ 

1 

I 

:< 

X 

1 

i 

i 

- 

I 

1 

i 

1 

1 1 
3 

1 

1 

I 
3 

7 

3 

1 

1 
1 

- 

- 

7 

1 

? 

1 
1 

:><;       4 
32       4 

2 

- 

4 
J 

1  1^ 

III 

1 

1 

1 

11 

- 
• 
1 
2 

3 

I 

- 
i 

2 

7 

1 

1  1 

1 

i,i 

1 

1 

1 

1 

i    i 

3 

3 

L' 
1 

2 

- 

1 

2       1 

2 

i 

-' 

1 
1 

3 

1 

\ 

1 

i 

in       6 
10       5 

1 

17 

17 

1 

1 

i 

1 
1 

11 
• 

3 

2        1 

i 

57 

8 

11 
14 

11) 
II 

1 

1 
1 
! 

i     i 

' 

20 

2 

1 

1 

12       8 
37        7 

i 

- 
1 
I 

1        1 

1 

1 

I 
1 

1        1 
1 

I 

1 

1 
1        I 

10       2 

' 

3 
12 

in       2 

1 

T     T 

ll 

1        1 

1 

1 

2 

1 
1 

1 

1        1 

11 

1 

1 

1 

i 

1 

1 

1 

1 

- 

- 

1 

: 

i 

i 
■ 

i 

3 

I 
1 
i 
2 

i 
i 

i 

li 

i 

1 

1 
1 
1 

1 

1 

1 

3 

1 
1 

1 

1 

1 
1 

1 

1 
■i 

1 

1 

1 

1 
1 

1 

i 

1 

1 
I 

• 

i 
1 

1 

9 
2 

l 

' 

17 

1 

g 

I 
7 

1 

1 
1 

s 

7 

3 

1 
1 

4          1 
8 
3 
3 

1 

I 

1 

1 
1 

1 

1 

1 
1 

1 

1 

i 

1 

l               1 

1 

I        I 

1        5        1 
1         I 

1 

fi      11 

0        r.      H 

1 

1 

1 

! 

1 

1 
_ 

1 

1 

• 
1 

1 

2 

1 

7 

i 

2 
1 

12 

! 

1' 

1 

i 
i 
i 

i 
,i 

1 

S 

75     -V 

• 

6 

1 

I 

II 

56 

- 

4 

1 

140 


FOURTH   BIENNIAL  REPORT  OF  THE 

TABLE  XXXIX— DEATHS   FROM 


COUNTY 
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PNEUMONIA    (BRONCHO*    IN    191 1-- Continued 
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FOURTH    BIENNIAL  REPORT   OF  THE 


TABLE  XLIV—  DEATHS   FROM    DIARRHOEAL 


COUNTY 


To- 
tal 


Sex 


Aitkin 2 

Anoka 3 

Becker 9 

Beltrami 10 

Bemidji 4 

Benton & 

Big  Stone 9 

Blue  Earth 5 

Mankato 1 

Brown 17 

New  Ulm 1 

Carlton 18 

Cloquet 4 

Carver 6 

Cass 5 

Chippewa 9 

Chisago 11 

Clay 7 

Clearwater 3 

Cook 2 

Cottonwood 13 

( 'row  Wing 11 

Brainerd 6 

Dakota 15 

Dcdge 2 

Douglas 7 

Faribault 8 

Fillmore 6 

Freeborn 10 

Albert  Lea I 

(loodliue i 

Red  Wing  3 

Grant 1 

Hennepin 150 

Minneapolis 141 

Houston .ri 

Hubbard 7 

Isanti I 

Itasca 17 

Jackson 4 

Kanabec 1 

Kandiyohi 5 

Kittson 4 

Koochiching 6 

Lac  qui  Parle 8 

Lake 9 

Le  Sueur (i 

Lincoln 3 

Lyon 8 

McLeod 3 

Mahnomen 2 

Marshall 7 

Martin 10 

Meeker 11 

Mille  Lacs .  ■'< 

Morrison 11 

Little  Falls... 

Mower 

Austin 

Nicollet 

Nobles 

Norman 

Olmsted 

Rochester 

Otter  Tail 

Fergus  Falls 
Pennington     ... 

Pine 

Pipestone 

Polk 

Crookston  .... 


Color 


2 

2 

4 

2 

2 

1 

2 

1 

3 

2 

4 

3 

fi 

31 

4 

2 

22 

12 

4 

2 

2 

2 

fi 

4 

2 

2 

fi 

:•: 

2 

I 

K     CO 


5 

I 

17 
I 

18 
4 
6 
4 
9 

11 
7 
3 
2 

13 

I  I 
6 

15 
2 
7 
8 
6 

10 
I 
8 
3 
1 
1  17 
lit 
5 
7 
4 

17 
4 
1 
4 
4 


3 

1 

7 

10 
11 

5 

'2 

2 

2 

3  . 

4  - 
6  . 

4  • 
22 

*  ■ 
2 

4 
2 

6  . 
2 


Month  of  Death 


1   ... 


e    -- 


l      l 


2 
2 

1 
4>S      14 
43      13 


> 

■-        - 


3 

1 

2 
2  .. 


2       7 
2 


1  . 
1  . 


1        1 
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DISEASES,    UNDER  TWO   YEARS  OF   A(iE,    IN    1911 
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17 

IN 
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ti 
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13 
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IS 
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Ki 
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1 
[50 
147 
.". 
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1 
17 
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IS 

14 
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ti 
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II 
ti 
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3 

3 

2 

13 

_' 
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i 
2 
1 
2 

2 
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4 
2 

4 

9 

1 1 
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6 

I.", 
2 
7 
8 
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in 
1 

13 

6 

I 

i 

1 

6 

6 

2 
2 

6 

2 

1 

lln 

138 

.". 

7 

2 

1 

1 

120 

21 

9 

8 

1 
1 

26        21 

4 

7 

4 

1                                    1 

17                                 1 .". 

13 

t 
1 
1 

2 

3 

1 
1 

5 
1 

6 
8 
9 
6 
3 
8 
A 
2 

7 

in 

II 
5 

11 
2 
I 

2 
2 
3 
4 
6 
4 

22 
4 
2 
6 
2 
i. 

! 
1 

5 

J 

8 
9 
6 

A 

7 

6 

A 

1 
1 
1 

.-» 

7 

! 

6 
3 

6 

A 
2 

ti 

2 

1 

3 
2 

7 
Id 
11 

1  1 
2 

1 
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g        2 

5 

!ii 

1 

2 

4 

1 

2 

2 

A 

2 

1 

I 

3 

2 

2 

3 
5 

4 

22 

4 

ii 

ti 
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1 

6 

4 

Is 

i 
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! 

2 

1 

ti 

2 

6 

1 

2 
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FOURTH    BIENNIAL  REPORT  OF  THE 

TABLE  XLIV— DEATHS   FROM    DIARRHOEAL    DISEASES 


To- 
tal 

2 

113 

109 

2 

9 

14 

8 

1 

2 

6 

193 

74 

18 

21 

19 

5 

6 

20 

5 

11 

4 

2 

11 

14 

1 

3 

4 

7 

4 

1 

3 

6 

10 

4 

11 

0 

1021 

Sex 

Color 

Month  of  Death 

COUNTY 

~a 

1 

68 

65 

2 

7 

8 

6 

I 

1 

5 

113 

40 

III 

10 

12 

4 

5 

13 

3 

9 

3 

"7 

8 
.... 

3 
6 
4 

1 
1 
5 
4 
3 
9 
5 

598 

V 

"3 
5 
<u 
fa 

1 
45 
44 

"2 
6 
2 

"   1 

1 

St) 

34 

8 

11 

7 

1 

1 

7 

2 

2 

1 

2 
1 
(i 
1 
2 
1 
1 

2 

1 
6 

1 
2 

1 

123 

13 

2 
113 
109 

2 

8 

14 

8 

1 

2 

fi 

193 

74 

18 

21 

19 

5 

<; 
20 

5 
11 

4 

2 
11 

14 
1 
3 

4 
7 
4 
1 
3 
6 

in 
4 

11 
6 

1014 

0 
03 

5 

<h   0 

OCJ 

a 

& 
<-> 

fa 

03 

'C 

a 

< 

>> 

- 
3 

i-s 

"3 
fa 

3 
< 

1 

21 
19 

a 
u 

X 

1 

17 
17 

1 

2 
2 
2 

1 

0 

s 

8 

| 

6 

6 

0 

-- 
C 

1 
3 

III 

10 

6 

0 

5 

5 

11 
II 

1 

6 
6 

13 
12 

1; 

St.  Paul    . 

6 

Red  Lake 

Redwood 

1 

1 
1 

1 

3 

1 

2 

t 

Renville 

1 
1 

3 

?! 

Rice 

1 

2 

1 

1 

Rock 

1 

1 

3 
39 
14 

2 

8 
5 

1 

1 

3 

1 

1 

in 

7 

2 

l 
l 

1 
HI 
6 

! 
12 
6 

17 
3 
3 
4 
4 

18 
4 
2 
1 

7 
4 
2 

1 

1 

36 
16 
3 

2 
2 

1 
1 

1 

3 
3 

1 
3 

1 

15 
4 
2 

2 
2 

! 

i 

2 
1 

7 
4 

1 

1 

1 

9 

Duluth 

3 

1 

"i 

I 

1 

1 

Sibley 

2 
3 

1 
1 

1 

1 

2 

1 

6 
3 

St.  Cloud 

1 

-' 

2 

1 

1 
1 

Swift 

1 

1 

1 
1 

1 
2 

2 
2 

1 

"2 

2 

2 

Todd 

2 

1 

2 

1 

1 

2 

1 
1 

1 

2 

1 

4 

1 

1 
1 

1 

2 

1 
1 

1 

"2 

2 

63 

1 
2 

1 

1 

"    1 

1 

1 

1 
1 

Wills  ill 

1 

3 

2 

1 
2 

2 
174 

1 

1 

2 
2 

•*)4 

1 

1 

1 

Total     . 

4 

3 

53 

49 

72 

CO 

07 

10( 

84 

48 
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-' 
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FOURTH    BIENNIAL  REPORT   OF  THE 


TABLE  XLV— DEATHS   FROM    DIARRHOEAL  DISEASES 


To- 
tal 

Sex 

Color 

Month  of  Death 

COUNTY 

"a 

s 

= 

o 

s 

3 

- 

3 

<- 1- 

CO 

r. 

1- 

_ 

a 

= 

-5 

a. 

0) 

/. 

i 

s 

X 

Q 

2 

1 

2 
1 
1 

6 
4 
3 
2 
2 
!> 
9 
2 
2 
I 

2 
1 
1 
5 
4 
1 
2 
12 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 

71 

2 

1 
1 

"i 

3 
2 

1 

(i 
6 

1 
1 

.... 

2 
2 
1 
2 

6 

i 
i 

.... 

!!!! 

.... 

.... 

i 

"i 

;■;:. 

"i 
1 

2 

1 
2 

1 

1 

1 

1 

Clay 

1 

1 

1 

1 

.... 

3 
2 
3 
2 
1 
3 
3 
1 
1 
1 
2 
1 

3 
2 

' '  6 

1 

2 
2 

"l 

1 

"2 
1 
1 

30 

6 
4 
3 
2 
2 
9 
9 
2 
2 
I 
2 
1 

1 

4 

1 

2 

12 

2 

1 
1 
2 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 

71 

4 

2 
2 

1 

1 

1 

1 
1 

1 
1 

1 
I 

1 

Hennepin 

Minneapolis 

1 
1 

1 

! 

3 

3 

1 

2 
2 

1 

1 

1 

1 

<• 

Otter  Tail 

1 

1 

Polk 

1 

Pope 

St.  Paul 

1 

.... 

2 
2 

1 
1 

' 

1 
1 

1 

Rock 

1 

1 
1 

1 

1 

1 

3 
2 

2 

2 

1 

Duluth 

tiibbing 

1 

• 

1 

1 

2 

1 

1 

Todd 

1 

1 

1 

Washington 

1 

1 

Wilkin 

1 

1 

Total 

— 

4 

2 

7 

\ 

3 

12 

12 

7 

9 

2 

3 

MINNESOTA  STATE  BOARD  OF  HEALTH. 


161 


FROM    I  WO    IO   FIVE   YEARS   oi     \<il      IN    1911 


Vgi 


( lonjugal  ('■•in!.        Birth  Place 


I  nd    l 

1  to  2 

2  to  5 
:,  to  in 
I0to20 

z 
z 

- 
: 

= 
:: 

10  to  50 
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1 

1 

1 

1 
1 

_■ 

2 

1 

1 

1 

2 

2 
2 
3 

2 

1 
1 
1 

3 
3 

1 
I 
2 

2 
2 
19 
10 

2 

1 

3 
1 

1 
1 

1 

1 

1 

.-, 

1 

s 

7 

1 

1 

1 

:{ 

•' 

1 

....      . 

2 

ti         10        21 

l.i 
12 

2 

1 
1 

26 

18 

2 

7 

7 

<>         10         2D 

24 

1            1            3 

.", 
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1 

1 

:: 
I 

2 
1 
4 
1 

7 

1 

L> 

I 

1 

J 

7 
3 

1 

7 
4 

1 

- 
2 

]s 

I 

1 
1 

., 

J 

1 
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1 

I 

2 
1 
2 

1 
1 

2 

1 

1 

3 

2 

1 

1 

4 

1 
l 

1 

1 

1 
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FOURTH    BIENNIAL  REPORT  OF  THE 

TABLE  XLVM— DEATHS  FROM 


To- 
tal 

Sex 

Color 

Month  of  Death 

COUNTY 

"a 

"0 
E 

IS 

0 

5 

a 

a 
>-> 

U 

03 

a 

0 

0 
3 

►"J 

si 

3 
< 

02 

> 

0 

Q 

2 

1 
2 

2 
1 

4 
1 
1 
3 
1 
1 

335 

2 
1 

2 

"3 
1 

1 
2 

1 

199 

"2 

i 

1 

i 
"1 

130 

2 
1 
2 
2 
1 
4 
1 
1 

3 
I 
1 

33.5 

1 

1 

Swift 

1 

Todd 

1 

'     1 

1 

1 

1 

2 

9 

1 

Wilkin 

1 

1 

1 

1 
1 

Wright 

1 

Total 

— 



29 

36 

33 

32 

39 

18 

21 

31 

22 

16 

27     31 
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DIPHTHERIA    IN    191 1      Continued 


Ag6 

Conjugal  ( 'unci. 

Hirtli  Place 

-6 
c 
p 

CI 

z 

2  to  S 
5  to  10 

III.,.. 'n 

1 

O 

z 
c 

■M 

o 

o 
n 

z 

"5 

O 

= 
-r 

O 
■•3 
O 

8 

1-           X 

C          D 

=          = 

EC          1- 

© 

- 
> 

0 

_  -       u 

:.'     a 
Z  J      i 

a  - 

- 
< 

Not 

( .i\  en 

Minn. 

u 

5p 

5 

- 

d 
- 

o  .t 

1        1 

2 

2 

1 
2 

.' 
1 
4 

1 

1 

2 

i 

1 

1 

2 

1 

1 

i 

2 

1 
1 

3 

1 
1 

242 

i 



70 

22 

33 

9<|           '11           S8 

"1 

5 

1 

322 

13 

1 
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FOURTH  BIENNIAL  REPORT  OF  THE 

TABLE  XLVIIIr-DEATHS  FROM 


To 
tai 

Sex 

Color 

Month  of  Death 

COUNTY 

_0j 

"3 
S 

0 

5 

Si  n 

00 

a 
►■5 

03 

PR 

03 

ft 

>> 

a 

a 

1-5 

a 

03 

43 

O 

0 

6 
0 
Q 

3 
1 
3 
1 

2 
1 
6 
2 
4 
1 
1 
1 
3 
1 
2 
7 
1 
4 
I 
1 
18 
18 
2 
1 
1 
3 
1 
3 
5 
2 
2 
2 
5 
2 
2 
3 
1 
8 
5 
2 
3 
1 
34 
34 
3 
5 
3 
2 
3 
12 
7 
2 
1 
1 
1 
4 
2 
3 
1 
1 
4 
8 
7 
1 

190 

1 
"l 

"2 

1 
2 

■"3 

1 
1 
1 
1 
1 
2 
6 

"3 
1 
1 

9 
9 

.... 

2 

"2 
3 
1 
1 
1 
4 
2 
.... 

1 
4 
3 

"2 
1 

20 
20 

1 
5 
3 

1 
1 
7 
4 
2 

"3 
1 
2 
1 

""l 
3 
3 
1 

106 

2 

1 
2 

1 

"4 
2 
1 

"2 

"l 

1 
1 

"9 
9 

2 

1 

.... 

1 
1 
2 
1 
1 
1 
1 

"2 
2 

"4 
2 
2 
1 

14 
14 

2 

"l 

2 

5 

3 

.... 

1 

1 

1 
1 
1 

"i 
3 
5 

4 

84 

3 

1 
3 
1 

2 
1 

6 
2 

4 
1 
1 
1 
3 
1 

2 
7 
1 
4 
1 
1 
18 
18 
2 
1 
1 
3 
1 
3 
5 
2 
2 
2 
5 
2 
2 
3 
1 
8 
S 
2 
3 
1 
34 
34 
3 
5 
3 
2 
3 
12 
7 
2 
1 
1 
1 
4 
2 
3 
1 
1 
4 
8 
7 
1 

190 

2 

1 

1 

1 

1 
1 

1 

1 



1 

2 

1 

2 
1 

1 
1 

2 

1 

1 

1 

1 

1 

2 

T 



1 

1 
1 

1 

2 

1 
1 

1 

.... 

1 

2 





1 
1 
1 

l 

2 

4 
4 

1 
1 

3 
3 

1 

2 
2 

2 

1 
1 

1       1 

? 

Minneapolis 

2  .... 

1 

1 

7 

1 
1 

1 

1 
1 

1 

1 

1 
1 

2 

1 

1 

2 

2 

1 

1 

1 

1 

1  .... 

1 
1 

? 

2 

Nobles..  . 

- 

1 

1 

1 

1 

2 
1 

1 

2 
1 

1 
1 
1 

1 
1 

2 

1 

1 

Pine 

2  .... 

7 
7 
1 
1 
1 

0 
6 

"2 

1 

5 
5 

1 

1 
1 

1 
1 

2 
2 

3 
3 

2 

7 

St.  Paul 

7 

1 

1 

1 
1 

Rock 

2 

1 
1 
1 

2 
2 
2 

2 

1 

3 

1 
1 

1 

1 

1 

1 

Duluth 

1 

2 

1 

1 

1 

2 

1 
2 

1 

1 

9 

Todd. .  . 

1 
3 

3 
2 
2 

1 



1 
1 

i 
1 

"i 

20 

1 

1 

1 

1 
1 

1 

1 

Wright 

Total 

— 

31 

27 

33 

15 

10 

5 

7 

9 

7 



7 
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Conjugal  <  "ml 
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Und.  l 

I  to  2 

5  to  10 

i 

- 
- 
: 

: 
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- 

a    a 

=    = 

z 

£      i 

z        z 

70  to  80 

a 

C    - 

a    a  j 

/.     2  E 

-          - 

«  Us 

Minn 

1 

( In  en 

2 

i 

3 

I 

J 

2 

! 

3 

i 
i 

1 
1 

1 

I 
1 
l 

1 
1 

l 

1 
1 
1 
1 

! 

? 

l 

2 

2 

1 

1 

i    i 

1 

i           I 

I 

4 

i 
l 
l 
l 

! 

1 

1 
:i 

i 

I 
2 

I 

1 
2 

■> 

l 
2 

5 

1 
1 

r 

I 

i 
l 
1 

1 

1 

l 

1            1 

1 

1 
1 

1 

1 
14 
14 

•> 

T 

i 

i 

3 

5 

-' 
-' 
2 

.". 

n 

l 

2 
2 

1           1 

6 

1 
1 

18 

18 

2 

1 

3 

l 

1           1 

6 

6 

1 

1 

1 
1 

J 
.', 

5 
2 

-' 
2 
5 
2 
2 

I 

1 

! 

I 

1           1 

I 
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1 

1 

I 

1 

1 
1 

2 

1 

I 

• 

I 

3 

1                                 1 
B                                 7 
4                                 4 
5 
3 

1                                 1 
32       "                       " 

1 

1 
■i 

2 

2 

o 

1 
1 
1 
1 

1 
1 
2 

1           I 

I 

"' 

1 

1 

1 
1 

16 

lo 

-' 

6 

(. 

1 
1 
I 

5 
5 

1 

3 
2 
1 

3       2 
3       .' 

1 
1 

21 
21 

I 
4 

32       2 

1 
I 

0 

1 

3 
2 

1 
1 

6 
3 

1 

1 

i 

2 

2 
1 

3 

2 
3 

1  ] 

1 

- 

1 

J 
1 
1 

1             1 
1            1 

1 

1 

2 

2 

i 

2 

2 

I 

0 

| 

2 
I 

: 

1 

1 

1 

1 

1 
I 
1 

1 

1 

1 

1 

1 

1 

2 
3 

1 
1 
3 

8 

7 
1 

I 

-• 
3 

1 

I 
1 

I 
1 

I 

1 

-• 
1 

1 

1 
1 

5 

I 

1 

I 

7 
6 

1 

1 
1 

1 
1 

1         s 

1 

■ 

t>:< 

51 

10 

11 

3 

1 

1 

i 

G 

i 

- 

39 
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Kol'UTII    BIENNIAL  KKI'OKT  OK  THE 


TABLE  XL'X      DEATHS 


Color 


Mniiili  of  Death 


COUNTY 

tal 

1 
1 
1 
1 
1 
1 
! 

i 
i 
i 

i 

2 

:( 
1 

1 
r 
5 
1 
1 
1 
1 
1 
! 

3 
1 

3 
1 
1 

2 
3 
L2 

1 
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! 

i 
i 

3 
i 

2 
13 
10 

3 

:■; 
1 

1 
1 

1 

6 
3 
3 

2 
4 
2 

112 

- 

: 

i 

i 
i 

:i 
2 

1 

1 
1 

2 
1 

1 

:s 

:i 

1 

1 

2 

I 
1 
1 

1 
1 

2 
A 

1 

i 

2 

1 

: 
2 

2 

1 
1 

2 

3 

1 
) 

2 

(id 

.- 
5 
- 

1 
1 

■ 

1 

1 
1 

: 

2 
1 
1 
3 

1 
1 
1 

2 

1 
1 
2 

? 

1 
8 
1 
1 
1 

1 
1 

2 

10 
8 

1 

1 
1 
-! 
3 

1 
52 

■- 

1 
1 
1 
1 
1 
! 
1 

3 
2 
1 
1 
1 

3 

1 
1 

6 
5 
1 
-1 
■1 
1 
1 
1 

:; 

3 

1 
1 
1 
3 
2 
3 
12 
1 

I 

1 

1 
1 

;> 

i 

2 
13 
10 
3 
3 
1 
1 
1 
1 
6 
3 
3 
2 
1 
2 

11* 

s 

i  « it  oer 
|  Color 

j  Jan. 

■- 

- 
- 

r. 

- 
< 

- 

- 
a 

t-i 

3 
< 

0, 



I 

> 
2 

Beeki  r 

Bell  r  imi 

i 
l 

Bemidji 

Ben1  m 

1 

1 
1 
! 
1 

(  '  nil. m 

1 
1 
1 

1 

I  >odge 

1 

1  >ou<*'as 

1 

1 
1 
1 

1 

1 
1 

1 

1 

Goodhue 

1 

! 

2 

1 
1 
1 

2 
■) 

1 

1 
1 

1 

1 

M  inneapolis 
Hubbard 

Jackson 

l 
i 

1 

I   n   qui  Parle 

1 

1 

1 

1 

1 

Marshall 

1 
1 

Martin 

' 

1 

i 

1 
1 
1 
1 

2 
i 
1 

1  itt  le  Palls 

2 
T 

5 

Murra>  . 
Nobles 
<  Hmstfd 

1 
4 

2 

1 

Fergus  Falls 

1 
1 

Polk 

1 

Pope   

l 

1 

1 

Redwood    

Renville 

1 
1 
1 
1 

1 

8 

2 

1 

1 
1 

Rocl 

T 

1 

1 

1 

Sibley 

1 
I 

! 

i 

i 

Stearns 

St.  Cloud 

2 

1 

2 

1 

"   1 
2 
1 

15 

Owatonna 

Stevens 

i 

1 

1 

Yellow  Medicine. . 
Total 

1 

6 

7 

21 

32 

5 

2 

1 

1 

1 
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FOURTH    BIENNIAL  REPORT  OF  THE 

TABLE   I.      DEATHS  FROM 


To- 
tal 

Sc 

X                     Cold 

Month  .,!  Death 

COUNTY 

Female 

White 
Black 

-  p- 

3-3 

- 

1-5 

'4 

r. 

"C 

a 

1 

a 
a 

— . 

- 

it 
< 

a 

00 

- 
c 

> 
0 

6 

■- 
Q 

3 

1 
1 

1 
1 
1 
2 
1 
1 
1 
1 
2 
2 
(il 
S3 
3 
2 
1 
4 
1 
2 
3 
6 
1 
1 
4 
1 

1 
3 
1 
2 

2 
2 
1 
1 
26 
24 
1 
7 
1 

3 

2 
1 
1 
1 
1 
1 
1 
2 
1 
3 
2 
3 
6 
5 
2 

180 

2 

T 

2 

2 

30 

2t 

2 

1 

1 

"2 
3 
2 

.... 

1 

2 

1 

1 

16 

14 

4 
2 

"i 

1 

1 

"i 
1 

1 
3 
3 
1 

92 

1       3 

1 

1 

1 

1        1 

i      1 
1      1 
1      1 

1 

1 
1 

1 

I 

1 

Claj 
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1 

2 
2 

31      60 

27     52 

3 

1        3 

1 

3  1 
1       1 

2 
3 

4  6 
1        1 
1        1 
4       4 
1        1 
1        1 

1  1 

2  3 

i    I 

1 
2 

2  2 
1 
1 

in     26 

10     24 

....        1 

3  7 

...'        i 

1  3 

2  2 

-i        1 

1        1 

1 

1       2 

1  1 

2  2 

1  1 

2  3 

1  2 

2  3 

3  6 
2       5 
1       2 

88  179 

1 

1 

1 

1 

i 

6 
5 

1 

1 

5 
3 

1 

Red  Wing 

1 
1 

3 
3 

6 

s 

6 

15 
13 

10 
10 

4 
3 

1 
l 

2 
2 

1 

Minneapolis 

1 

2 

1 

1 

1 

1 
2 

1 

1 

1 

1 

1 

1 

1 
1 

1 

.' 

1 

2 

1 
1 

1 

2 

1 

1 

| 

1 
1 

■• 

Nobles 

1 

1 

Otter  Tail.. 

1 

1 

Pine 

1 

1 

1 

Polk 

1 
1 
1 

2 
2 

2 

1 

3 

1 

4 
3 

1 
1 

7 
7 

2 
2 
1 
2 
1 

1 
1 

?! 

St.  Paul 

? 

2 

1 

1 

1 

Duluth 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Todd 

1 

1 

1 

1 

1 

1 

1 

J 
2 
2 
1 
1 

1 

1 
1 

1 

1 
2 

_i 
9 

12 

> 

? 

Wright 

Total 

1 
22 

1 

.... 

"" 

15 

18 

17 

14 

25 

17 

5 

15 

M  IX  NESOTA   M   \  I  I     BO  \UI>  OF    II  KALI  II 


177 


WHOOPING    COl  OH    IN    I'M! 


Conjugal  <  !ond. 

Birth  ! 

— 
- 

- 

z             z 
—           -i 

o 

■  -. 

: 

=        z 

CO         -r 

:         : 

- 

- 

Z 
— 

o 
z 
z 

a 
•  -. 

g 

= 
■z 

-         z 

e 
~  z. 

-         p      z 

-.        c 

-  - 

- 

- 
i- 

■- 

- 

zc 

J 

1 
1 
1 
1 
1 
1 
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1 
1 
1 
I 

2 
2 
61 
53 
3 
3 
1 
I 
1 

1 
1 

I 
1 
1 
1 
2 

1 

1 

1 
1 

1 

1 
1 
2 

2 

2 
2 

■I!" 
51 

3 

1 
1 
1 
-' 

5 
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1 
I 
1 
1 
1 
3 
1 

1 

2 

1 
1 

M 

1 1 

13 
12 

2 
2 

1 
1 

1 

1 

37 

:\ 

2 

1 

1 
1 

1 

1 

1 
1 
1 

-• 
3 

1 

! 

1 

I 

1 

' 

i 

1 

i 
i 
i 

3 

1 

1 

1 
1 

1 

1 

1 

1 

l 

•' 

1 

1 

1 

,! 

1 

l 

-• 
1 
1 

s 

1 
4 

3 

1 
1 

1 

10 

2  I 

I                               I 
7                                   ., 
1                                    1 

1 

1 

7 

1 

1 

1 

1 

1 

3 
l 

3 

1 

1 

•> 

1 

1 

1 

1                                    1 

1 

1 

1 

1 

2 

1 

1 

• 

1 

1 

3 
6 
S 

2 

1 

1 

1 
1 

1 

1 

2 
3 

2 

-' 
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2 
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1 
1 

6 

2 

2 

2 

11!) 

10 
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l  OURTH    BIENNIAL  REPORT  OF"  'I'll  E 

TABLE  LI  — DEATHS   FROM 


To- 
tal 

Ses 

Coloi 

Mont  li  "l  D 

( OUNTY 

V 

r. 

0! 

3 

B 

- 

White 

Black 

Z  _ 

— . 

4 

Mar. 
April 

- 
S     5 

3 
-. 

bi 

- 

- 

X 

0 

> 
z 
V. 

•_ 
i 

c 

1 
2 
2 

1 

2 
2 

1 

7 

1 
1 
1 

1 
1 

1 

l 

l 

l 

l 
l 

3 

1 
2 
2 
1 
2 
2 
1 

7 

1 

Hennepin 

/Minneapolis 

1 

1 

1 
1 

1 

1 
1 

St.   Paul 

1 

Total 

1 

1 

1 

1 

1 

2 

TABLE   LII  —  DEATHS    FROM 


To- 

Sex 

Color 

Month  of  Death 

COUNTY            tal 

- 

X 

.- 

E 

r. 

-  u 

c 

1-9 

— 
- 
■- 

-. 

- 

< 

>> 

= 
3 

3 

1-3 

Aug. 

Sepl 

1 

> 

-' 
- 
P 

"2 

1 
1 
1 
4 
2 

i 
l 
l 
l 

l 

l 
l 

Blue  Earth.    . 

1 
1 
3 

i 

1 

Clay  .    ,  . 

3 

1 

1 

1 
1 

1 
1 

1 

1 

1 
ti 

1 

2        ti 
2        4 

2 

2 

1 

2 

1 

1 
1 
1 
1 
1 
1 

1                1 

1 

1 

1 

1 
1 
1 
1 

3 
3 

1 

3 

1 
1        1 
1        1 
1        1 

: 

i 
i 

i 

3       3 

5       7 
S        7 

1 

1 

1 

1 

i 

1 

! 

1 

Nobles.  .  . . 

1 

Olmsted  .  . 

1 

Pine 

3 

8 
8 

1 

1 
1 

1 

2 
2 

1 

1 
1 

1 
1 

2 
2 

i      i 

St.  Paul 

i      i 

Red  Lake 

1 
1 
1 

1 
1 

1 
1 
1 

i  .... 

i 

Hook.  . 

1 
2 

St.  Louis.. 

12 
3 
1 

9     12 
3       3 
1        I 

1 

4 

3 

1 
1 

i  .... 

Duluth 

i 

3 

1 
1 
1 

1 

1 

3 

1 
1 
1 
1 
1 
1 

2 

1 
.... 

1 

1 

.... 

1 
2 

33 

1 

Todd 

1 

1 

! 

Washington 

1  .... 

1 

2 

1 

i 

1 
57 

1 

i 

1 
11 

1 

Total 

59 

26 

i 

3 

'         ' 

4 

2 

4 

S 

7 

") 

2 
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MINNESOTA  STATE  BOARD  OF    HEALTH.  1x< 


London,   Ontario,   Canada,   February   13,    1913. 

BIENNIAL    REPORT   OF   THE    DIVISION    OF    EPIDEMIOLOGY   TO    JULY    31.    1912. 

LETTER     OF     TRANSMISSAL     TO     THE     MINNESOTA     STATE      BOARD     OF 

HEALTH    FROM    THE    DIRECTOR    OF    THE    DIVISION    TO    THE 

MINNESOTA    STATE    BOARD    OF    HEALTH. 

Gentlemen:  The  biennial  report  of  the  Division  of  Epidemiology  herewith 
enclosed  la  a  reporl  of  the  activities  of  thai  division  for  the  last  two  years,  from 
August  i.  1910,  to  July  31,  1912,  representing  the  last  two  years  ol  mj  connection 
with  your  Board.  The  Immense  amount  of  labor  connected  with  the  preparation 
of  this  reporl  fell  lo  my  then  colleague  and  now  successor,  Dr.  A.  J.  Chesley, 
my  onlj   pari   being   to  read,  suggesl   a   few   minor  changes,  and  approve   the  same; 

I   wish   to  direct   your  attention   especially   to   the   following   points: 

,i,  phe  verj  targe  number  of  epidemiological  Investigations  (approximating 
mi  average  of  four  per  week)  successfully  covered  during  this  period,  notwith- 
standing there  was  available,  as  a  rule,  but  on.-  epidemiologist  al  a  time;  for 
although  l  >r.  Chesley  and  myself  were  both  in  the  Division  of  Epidemiology,  l 
had  been  detailed  to  conduct  public  health  lectures  and  to  prepare  public  health 
literature  t"  as  extent  which  seriously  cut  down  the  amount  of  held  work  In 
epidemiology  which   l   could  do. 

(2)  The  special  Investigations  originated  by  the  Epidemiological  Division  and 
conduct,  d  very  largely  by  Dr.  Chesley,  particularly  those  relating  to  the  disease 
census  of  school  childr.-n  ami  the  losses  incurred  by  closing  schools  on  account 
of  epidemics. 

i.'ii  The  really  most  important  practical  advance  worked  out,  particularly  by 
Dr.  Chesley,  placing  the  management  of  scarlet  fever  on  a  par  with,  or  even  ahead 
of,  the  management  of  diphtheria  by  cultures.  This  matter  is  particularly  Illus- 
trated in  the  account  of  the  Thief  River  Falls  scarlet   fever  epidemic,   pay. 

ili  'I'll,  accounl  of  the  typhoid  fever  outbreak  al  Two  Harbors,  presenting 
many  features  of  the  greatest  Interest,  illustrating  in  the  most  clean-cut  manner 
the  Immediate  and  conclusive  effect  of  hypochlorite  in  destroying  the  infection 
in  the  water  and  the  excellent  effect  of  publicity  through  the  press  and  through 
the  visiting  nurse  in  preventing  contact  infection.  This  outbreak,  although  smaller 
than  the  MankatO  epidemic,  ranks  ahead  of  the  latter  in  the  detinit  eiiess  of  its 
characteristics  and  In  the  excellence  of  the  supervision  given  to  it. 

i :,  i  The  systematizatlon  of  the  record  keeping  and  especially  the  develop- 
ment of  the  record  keeping  to  the  point  where  it  is  made  of  the  'utmost  1mm ed 
value,  together  with  the  follow-up  system,  devised  and  carried  out  bj  Dr.  «'hes- 
l.-\.  places  the  Division  of  Epidemiology,  at  the  present  time,  on  a  par  with,  if 
not  ahead  of.  any  similar  organization  with  which  I  am  acquainted.  The  tact 
that  I  am  no  longer  connected  with  the  division  enables  me  to  point  out  i! 
excellences  more  freely  than  if  I  were  connected  with  it.  The  only  recommenda- 
tion which  1  have  to  offer  is  thai  the  wonderfullj  efficienl  and  far-reaching 
work  of  this  division  should  he  encouraged  and  Us  value  increased  by  great  ex- 
pansion in  the  number  of  men  employed  and  in  the  facilities  for  conducting  the 
work. 

Th,.  recent  completion  of  the  New  Public  Health  Series  of  articles  winch 
were  begun  while  I  was  director  oi  the  Division  of  Epidemiology  and  continued 
after  I  left  Minnesota,  terminates  completely  my  official  relationship  with  your 
Board.  It  is  tilting,  therefore,  that  I  should  express  to  you  at  this  time  my 
deep  appreciation  of  the  many  kindnesses  and  courtesies  which  I  have  received 
at    your    hands    ami     the    ureal    professional    pleasure    and    satisfaction    which    your 

hearty  support  of  th.-  Epidemiological  Division  enabled  those  connected  with  it  to 
enjoy. 

All    of    which    is    respectfully    submitted. 

H     w    HILL, 
l  Hrector  to  July  31,   1912. 
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Report  of 

Division   of  Epidemiology 

August  1,  1910,  to  August  1,  1912 

]|.  \v.  nil. I..   \I    I).,  I)    I'.  II.,  DIRECTOR. 
(Prepared   by  A.  J.  Chesley,   M.   D.,   Director   Since   August   1,   1912.) 

INTRODUCTION. 

From  tin'  time  Dr.  Hill  was  appointed  Epidemiologist.  August  1.  1909, 
to  January  I,  L911,  the  epidemiological  work  was  done  almost  entirely  by 
Dr.  Hill,  aided  occasionally  by  members  of  the  Laboratory  Division  or  by 
assistance  procured  from  persons  not  members  of  the  State  Board  of  Health 
Htafl.  Dr.  A  .!.  Chesley.  Of  the  Laboratory  Division,  did  field  work  during 
a  part  of  December,  1910,  and  was  appointed  epidemiologist  on  full  time 
January  I,  1911.  Dr.  Hill,  at  the  meeting  of  the  Board  July  9,  1912,  resigned, 
In  order  to  become  director  of  the  Institute  of  Public  Health  at  London. 
Ontario,   Canada.      His   resignation    took   effect    August    1.   1912. 

The  previous  report  gave  an  account  of  the  work  from  August  1,  1909, 
to  December  31,  1910.  The  Establishment,  Duties,  Objects,  Equipment,  Sub- 
divisions of  Epidemiology,  a  discussion  of  the  purposes  of  the  work  and  its 
relation  to  other  branches  of  public  health  were  covered.  The  general  con- 
siderations baving  been  thoroughly  outlined  in  the  previous  report,  the  de- 
tailed procedures  of  the  field  and  statistical  epidemiological  work  will  be 
given  in  this  report.  Certain  investigations,  etc.,  will  be  cited  to  illustrate  the 
field  practice  of  the  methods  outlined  in  the  first  report,  and  no  reference 
v.  ill  be  made  to  work  dune  between  August  1,  and  December  31,  1910,  except 
thai    the  names  of  the  places   where  investigations,  etc..    were   made   will   be 

i,  ted. 

COMMUNICABLE  DISEASE  REPORTS. 

The  attending  physician  notifies  the  local  health  officer  of  a  case  hy 
a  regular  reporting  posl  card  for  infections  diseases.  The  local  health  officer, 
after  carrying  out  the  measures  prescribed  in  the  regulations  for  the  control 
.1"  the  disease,  mails  the  card  to  the  executive  officer  of  the  state  Board 
of  Health.  The  executive  officer  reports  smallpox  weekly  to  the  surgeon 
general  of  the  United  States  Public  Health  and  Marine  Hospital  Service. 
The  cards  are   finally    forwarded   to  the  Division    of   Epidemiology. 

In  addition  to  the  posl  cards,  primary  notification  of  cases  of  diphtheria. 
typhoid  fever,  tuberculosis,  poliomyelitis,  cerebro  spinal  meningitis,  glanders 
(human)  and  rabies  i  human  i  have  been  copied  from  the  data  accompanying 
specimens    senl     to    the     Laboratory     Division     for    examination.       Unofficial 
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information  concerning  infectious  diseases  not  otherwise  reported  is  ob- 
tained from  newspaper  clippings,  etc.,  and  followed  up  through  correspond- 
ence with  local  health  officers,  boards  of  supervisors,  school  officials,  attend- 
ing physicians  and  families  concerned.  The  data  are  copied  on  colored 
index  cards.  Each  disease  has  a  different  colored  card.  The  cards  are 
filed  by  disease  under  county  and  the  sub-divisions  township,  village  and 
city. 

The  report  card  used  during  this  biennial  period  (see  form  I,  page  285) 
and  the  release  of  quarantine  card  (see  form  II,  page  285)  have  been 
changed  in  order  to  save  the  time  spent  in  copying  the  data  on  the 
colored  cards  and  to  obviate  possible  error  in  copying  of  data.  The  new 
cards  (see  form  la,  lb,  page  286  and  form  Ha,  page  287)  are  now  used 
as  final  records,  being  filed  by  disease  under  county,  township,  village,  city. 
The  local  health  officers  now  send  the  reports  directly  to  the  Division  of 
Epidemiology.  Certain  cities  use  sheets  instead  of  cards.  (See  forms  III, 
page  287  and  IV,  page  287).  The  returns  are  tabulated  on  the  "Age  and 
Sex"  sheets  (see  form  V,  page  28S.)  and  on  the  "Source  and  Release" 
sheets   (see  form  VI,  page  289.) 

Previous  to  June,  1912,  the  division  made  weekly  reports  of  poliomyelitis 
to  the  surgeon  general  of  the  United  States  Public  Health  and  Marine 
Hospital  Service.  Since  then  in  accordance  with  the  resolutions  passed 
June  1,  1912,  at  the  tenth  annual  conference  of  the  State  and  Territorial 
Boards  of  Health  with  the  Public  Health  and  Marine  Hospital  Service, 
monthly  reports  covering  the  incidence  and  geographic  distribution  of  notifi- 
able diseases  in  Minnesota  have  been  made.  (See  form  VII,  page  289  and 
form  VIII,  page  290.) 

Public  Health  Report  No.  49,  Vol.  XXVII,  December  6,  1912,  published 
by  Surgeon  General  Blue  of  the  United  States  Public  Health  Service,  con- 
tains the  reports  for  June,  July,  August,  September  and  October,  1912. 

SCHOOL     LOSSES    DURING     EPIDEMICS. 

The  unnecessary  closing  of  schools  on  account  of  epidemics  of  prevent- 
able diseases  is  a  factor  worth  considering  in  public  health  work.  In  rural 
districts  where  only  a  few  families  are  represented  in  a  school  and  the 
children  are  kept  at  home  while  the  school  is  closed,  this  method  may  be 
effectual  and  economical,  but  only  in  certain  diseases.  In  cities,  villages 
and  consolidated  rural  schools  the  loss  in  time  and  money  due  to  the 
closing  of  school  is  not  justified  by  the  results  because  the  children 
associate  with  each  other  elsewhere  and  the  detection  of  mild,  unrecognized 
or  concealed  cases  is  made  very  difficult.  When  the  schools  are  kept 
open  and  proper  supervision  is  maintained,  these  cases  are  quickly  recog- 
nized, excluded  from  school,  their  families  investigated  and  precautions 
taken -against  the  spread  of  the  disease. 

In  1911  the  county  superintendents  of  schools  were  asked  to  give  on  a 
schedule  (see  form  IX,  page  290),  certain  information  about  the  closing 
of  schools  during  epidemics. 

Schedules  were  filled  out  by  73  of  the  86  county  superintendents  in 
the  state.  Thirteen  superintendents  did  not  reply  to  repeated  requests  for 
information.  The  thirteen  counties  under  their  respective  jurisdictions  have 
50,131   pupils  enrolled  in   140  school   districts  covering  273  townships. 
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Seventeen  superintendents  reported  that  no  schools  had  been  closed 
on  account  of  epidemics.  The  17  counties  have  4 ♦;. i ♦'»:♦  pupils  enrolled  in 
L.153  school  districts  covering  344  townships. 

Eleven  superintendents  stated  that  they  had  no  data  upon  which  to 
base  a  report.  The  11  counties  have  63.565  pupils  enrolled  in  1,149  school 
districts  covering  229  townships. 

Three  superintendents  appointed  January  1.  1911,  were  unable  to 
report  for  the  previous  months  of  1910,  but  filled  out  schedules  for  the 
school  months  of  1911. 

Minneapolis,  St.  Paul  and  Duluth  are  not  included  under  their  respec- 
tive counties,  and  have  not  been  considered  here. 

A  summary  of  the  schedules  sent  in  by  the  superintendents  of  43  coun- 
ties was  made  to  show  the  general  factors  involved. 

The  losses  due  to  each  disease  are  shown  in  the  following  table: 


TABLES      SHOWING      LOSSES      DUE      TO      CLOSING      NINETY-NINE      PUBLIC 

SCHOOLS     DURING      EPIDEMICS     OF     PREVENTABLE      DISEASES      IN 

SCHOOL    YEAR.    SEPTEMBER.    1910,   TO    JUNE,    1911. 

SCARLET    FEVER. 

Number  of  Number  of      Number  of       School      Estimated  D 

ity.                          School  Children  Teachers  Days       Financial  Loss  to 

House.  Excluded.        Excluded.  Lost.        School  District. 

Becker    1  900  26  5  1350.00 

Chisago    1  1  20  50.00 

►Crow     \\  ing                       7  120  3  10  75.00 

2  10  2  40  70.00 

Fillmore     7  15  1  5  20.00 

111  10  1  20.00 

Freeborn    i::i  45  l  15 

Goodhue     164  24  1  in  90.00 

36  61  2  10  215.00 

pin    :.t  in  l  in  24.00 

J  i  1  5  12.00 

16  1  10  24.00 

llul.liard    1  550  Li  J"  600.00 

Kandiyohi     58  28  1  15 

96  34  1  .".  13.00 

in  1  in  25.00 

Koochiching     1  is  1  i'n  18.00 

Lincoln    12  l  15  35.00 

3  50  2  15  50.00 

McLeod     68  7  1  10  24.00 

Meeker    52  30  1  in  30.00 

Red    Lake 126  65  2  in 

Redwood    I  40  l  3  l 

Rock     l  in  ^  jn  240.00 

19  27  1  10  25.00 

24  1  in  25.00 

1  in  J.".. mi 

Roseau     n  200  6 

11  1  20  55.00 

Sherburne ind.     Dist.  300  10  7  207.00 

Stevens     59  in  1  20  60.00 

19  28  1  in  25.00 

Todd    L'n  l  in  50.00 

143  1  in 

Wabasha     23  54  l  10 

89  36  2  15  15.00 

2  60  -  .".  15.00 

Wadena        l  100  12  m  100.00 

7  30  1  in  22.50 

Wilkin     ^  50 

n  30  ■:  m 

19  is  1  m 

6  15  1  12.50 

Winona     17  80  2 

1 1  ■: 

60  310  1"  150.00 

43  131  '.LOO 
•l>:iia   for   l'.'ii  only. 
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Xllllllier  of 

County.  School 

I  [ouse. 
Carlton     L5 

CarviT     2 

14 
III 
31 

i  !learwater    1 

i  'lit  tonwood     45 

Goodhue    165 

Lie   Sueur    ss 

107 
57 

Meeker    9 

90 

otter    Tail    154 

109 

"Pennington    34 

Red     Lake 228 

Redwood    108 

Renville     32 

39 
23 

Rosea  u    19 

St.    Louis in 

Sherburne     31 

33 
47 

Stevens    40 

Wabasha   23 


Yellow     Medicine. 


89 


31 


Number  of 
( Ihildren 
Excluded. 

1  15 

in 
28 
30 
50 
58 
30 
41 
53 
58 
38 
500 
25 
14 
43 
21 
24 
60 
37 
2X 
I'll 
30 
35 
50 
in 
15 
In 
54 
36 
60 
26 


Numbei  oi 
Teachers 
Excluded. 

6 
1 

1 
1 
1 
2 

1 
1 
2 

1 
1 
2H 
1 
1 
1 
1 
1 
2 
T 
1 
1 
1 
1 
I 
1 
1 
1 
1 
2 


1,766 


County.  School 

House. 

*Becker    45 

1  tig    Stone 1 

9 

12 
Douglas    51 

64 

Fillmore     79 

Ramsey    1 

Rock     53 

Stevens    39 

33 

11 


SMAL.L.PI  >X. 
Number  of     Number  of      Number  of 


Children 
Excluded. 

24 
400 
20 
30 
45 
in 
12 
^ 
24 
30 
4S 


r6i 


Teachers 

Excluded. 
1 
14 
1 
1 
1 
1 
1 
2 

1 

1 

1 

25 


School 

Days 

Lost. 

30 

10 

in 

15 

5 

111 

c 

10 

111 

60 

5 


30 
40 
10 
10 
Hi 
10 
10 
10 
6 
5 
10 
30 
10 
15 
5 
30 

42S 


School 

I  >avs 
Lost. 

20 
5 

20 

10 

20 

15 

40 

10 
■10 

10 

165 


Estimated  I  >iri  el 
l'"i  na  ncial  Loss  to 
School   District. 

$330,011 

25.HH 
25.IIH 

10.00 

15.0(1 
50.011 

15.00 

55.011 
50.00 

150.00 

12.110 
100.00 

20.00 

30.00 

72.00 
95.00 
18.00 

50.00 
50.00 
10.00 

24.00 

32. 50 
17.00 
10.00 
25.50 
fill. 00 

30.00 

I5.no 
15.00 
75.00 


$1, 998.00 


Esl  ima  I  ed  I  fired 

Financial  I  a>ss  to 

School   District. 

$48.00 

240.00 
50.00 
55.00 
48.00 
3fi.00 
To,  00 
60.00 
20.00 
30.00 
30.00 


$687.00 


*Data 

County. 

for 

1911 

only. 

Number  of 

School 
House. 

S3 

MEASI 

X umber  of 
Children 
Excluded. 

20 

35 

20 

14 

27 

30 

35 

90 

40 

29 

,ES. 

Number  of 

Teachers 
Excluded. 

1 

1 

1 
1 
1 
1 
1 
2 

i 
l 

ll 

School 

Davs 

Lost. 

15 

20 

5 

3 
15 

5 
10 

5 
10 
10 

98 

Estimated  Direct 

Financial  Loss  to 

School  District. 

$36.00 

50  00 

1 

*Lac   qui 

Parle. 

22 
24 
50 

15.00 

7.00 

20.00 

22 

40.00 

21 

20.00 

Scott 
Yellow    M 

edic 

ine.  . 

10 
32 

52 

10 

125.00 
90.00 

20.00 

340 

$423.00 

*Data    for   1911    only. 


County. 
Red    Lake. 


Number  of 

School 

House. 

1 


TYPHOID. 

Number  of      Number  of  School 

Children          Teachers  Days 

Excluded.         Excluded.  Lost. 

30                         1  15 


Estimated  Direct 

Financial  Loss  to 

School  District. 

$50.00 
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FACTORS    INVOLVED    IN     EPIDEMICS    DURING    SCHOOL    YEAR,     1910-1911. 

Est  imated 

Diseases.  Coun-  Dls-       f Excluded — >  Direcl  Loss 

ties,  tricts.        Pupils.        Teachers.       Days.  In  Wages. 

Scarlet    fever 25  46  1.345  131  305  98.00 

Diphtheria    18  31  L.766  -".7  428  1,998.00 

Smallpox     7  11  T6I  25  165  687. <>" 

Measles    8  10  840  n  98  423.no 

Typhoid    1  1  30  1  15  50.00 

Not   specified I  6  151  5  36  7::. 50 

In  certain  Instances  teachers  gave  their  services  and  made  up  time  lost  while 
schools  were  closed,  therefore  the  actual  loss  in  teachers'  wages  is  somewhal  less 
than  the  estimated  total  loss.  85,824.50. 

Quotations  from  county  superintendents'  notes  and  from  newspaper  clippings 
indicate  that  the  list  does  not  cover  the  losses  even  in  some  counties  from  which 
reports  were  made. 

County    Superintendent's   statement. 
County. 

Fillmore "Other  scl is   closed     *     *    do  nol    recall." 

1 1 •  - 1 1 1 1 > •  i »i i • "One   school   closed   shorl    time,    scarlet    fever.     No  data   at    hand." 

Houston "No  records.     No.   7.   Money  Creek,   closed   for  scarlel    fever,   1910." 

Md.eod ".Measles  cut   up  Stewart   schools   badly." 

Otter  Tail "Nol     accurate,     no    note    was    taken;     report    what    was    remem- 
bered." 

Pennington "Cannot   give  full  data." 

Pipestone "One  school  closed  on  account  of  infantile  paralysis." 

I'olk "Two    or    three    districts;     five    aboUt     three     weeks    each;     measles. 

mumps,  scarlet   fever;  loss  averaged  about  $20.00  per  district." 

St.  Louis "District    No.   I,  thirty-five  pupils,  one  teacher;  write  ('.   F.  Zacher, 

Iron.    Minn." 

Wilkin "Report    not   accurate;   not    notified   always." 

Winona "other  district    closed;    not    reported    to  me." 

NEWSPAPER     CLIPPINGS. 

<  lounty. 

Traverse Wheaton   village Wheaton  "Footprints,"   April   10,   1911: 

"Miss  -  has  temporarily  closed  her 

School    in    the    L.    A.    Anderson    district    OH 
account   of  diphtheria." 
Blue  Earth Good  Thunder  village...  Minnesota    Lake    Tribune,    February    lf«, 

1911: 

"Schools  closed  on  account  of  scarlet 
I'  ver." 

Mahnomen White    Earth    Reserva- 
tion  White     Earth    Tomahawk,     February     16, 

1911: 

"Fearing  the  introduction  of  Bcarlel 
fever,  which  is  theartening  In  l>etroit. 
Major      Howard      had      the      government 

boarding   scl 1   quarantined." 

Houston Money  Creek Houston  signal,   February   16,  1911: 

"Village    school    closed    on    account    of 

several    new    cases    of    scarlet     fever." 

Marshall Newfolden Newfolden   Review,    April   15,    r.Mi: 

"School  closed  Friday  last  week  to 
fumigate     school      house      and      prei 

spread     of     scarlet      fe\  er 

Mower Varco Austin  Transcript,   April,   1911: 

"No    school    this    week.      Probablj     not 
again   this   term." 
Otter  Tail Perham Perham    Bulletin,    April  8,    1911: 

"St.      AnniS     Catholic     school     closed      for 

a   week  or  moie  and   no  Bervlces  In  most 
of  the  churches  Sunday." 
Rice Erin Faribaull    Democrat,   April.  1911: 

"Scl Is      Xos.       119,      70,       123      closed      op 

account    of   scarlel    fever    Bpread." 

Wright Cokato Dassel    Vuthor,   February    9,   1911: 

"Schools  closed  and  general  quarantine 
throughout  village  on  account  of  scarlet 
fever   epidemic." 

Yellow  Medicine.  .Clarkfleld Belview   Independent,   March   24,   1911: 

"Clarkfleld  school  closed  on  account  of 
scarlel    fever." 

Otter  Tall Ionian Fergus   Falls   Weekly,  June   1,   1911: 

"School  In  district  93  has  been  closed 
for  a  few  weeks  on  account  of  small- 
pox." 
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These  facts  indicate,  and  the  superintendents  themselves  state,  that 
the  closing  of  schools  on  account  of  infectious  diseases  is  not  reported  a?  it 
should  be.  Our  request  for  reports  has  been  repeated  in  public  addresses 
throughout  the  state  to  teachers,  superintendents,  school  boards  and  health 
officers.  The  returns  for  the  school  year  1910-1911,  show  that  regular 
reports  should  be  required.  The  district  officers  should  report  to  the 
county  superintendent,  the  county  superintendent  to  the  state  superintend- 
ent January  1st  and  at  the  end  of  the  school  year.  Reports  should  be  made 
to  the  local  health  officer  immediately  upon  the  appearance  of  a  suspicious 
case  in  a  school.  State  Board  of  Health  regulations  define  the  duties  of 
school  and  health  officers  in  the  protection  of  the  health  of  school  children. 

From  September,  1911,  to  June  1912,  information  from  various  sources 
about  schools  closed  was  obtained  which  confirms  the  above  statements. 

Regular  schedules  were  sent  in  by  the  superintendents  of  Grant,  Jack- 
son, Otter  Tail,  Rice,  Rock,  Stevens  and  Watonwan  counties,  where  schools 
were  closed  on  account  of  epidemics  of  diphtheria,  scarlet  fever  and  small- 
pox. 

In  the  seven  counties  the  estimated  total  loss  of  the  fifteen  districts 
affected  was  $515.  In  two  other  districts,  schools  were  closed,  but  there 
w  as  no  actual  loss  because  the  time  was  made  up  later. 

Newspapers  clippings  gave  first  notice  of  school  closed  on  account  of: 

Smallpox  in  Grant,  Olmsted,  Rock,  Swift  and  Watonwan  counties. 

Diphtheria  in  Cottonwood,  Dakota,  Freeborn,  Otter  Tail,  Grant,  Rock 
and  Stevens  counties. 

Scarlet  fever  in  Blue  Earth,  Goodhue,  Koochiching,  Meeker,  Mower, 
Nobles,  Pine,  Rock,  Steele,  Wabasha  and  Watonwan  counties. 

Upon  receipt  of  such  notice,  letters  of  inquiry  were  sent  to  the  county 
superintendents,  the  local  health  officer  and  in  some  cases  to  teachers  and 
physicians  asking  for  information.  Several  of  the  newspaper  statements 
were  not  based  upon  facts.  Others  enabled  the  state  board  to  get  in  touch 
with  matters  of  serious  concern.  The  value  of  the  follow-up  system  is 
shown  by  this  since  no  report  had  been  made  by  local  health  authorities 
or  physicians  previous  to  the  receipt  of  the  newspaper  information.  This 
method  will  be  continued  and  local  officials  will  be  checked  up  on  reports. 

A    DISEASE    CENSUS    OF    MINNESOTA    SCHOOL    CHILDREN. 

Health  department  figures  upon  deaths  due  to  infectious  diseases  are 
fairly  reliable,  but  figures  showing  the  number  of  cases  of  infectious  diseases 
are  absolutely  untrustworthy.  If  every  case  of  infectious  disease  seen  by 
a  physician  was  reported  the  records  would  not  even  be  approximately 
correct  since  it  is  not  customary  to  call  a  doctor  to  treat  the  mild  cases 
of  the  common  diseases  of  childhood. 

When  medical  supervision  is  carried  out  in  all  the  schools  of  a  city, 
few  cases  of  infectious  disease  escape  detection  because  suspicious  cases 
are  followed  up  by  the  visiting  nurses  or  the  health  department  physicians 
and  kept  under  observation  until  safe.  Such  supervision  always  brings 
about  a  marked  drop  in  the  deaths  from  infectious  diseases,  a  much  better 
attendance  at  school  and  after  a  little  time  cases  of  infectious  diseases 
among  school  children  become  relatively  rare. 
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Medical  supervision  in  village  and  rural  schools  is  Impossible  under 
present  conditions,  but  can  we  afford  to  neglect  these  schools  when  we 
consider  how  greal  is  the  yearly  loss  in  this  Btate  when  schools  are  visited 
by  epidemics?  It  should  be  remembered  that  while  only  about  45  per  cent 
of  the  school  tax  comes  from  the  country  districts  and  only  about  one-third 
of  the  total  amount  spent  on  public  schools  in  the  state  is  spent  for  rural 
schools  almost  two-thirds  of  all  the  school  children  in  Minnesota  attend 
these  schools.  Furthermore,  Minnesota  collects  about  $4.50  per  capita  for 
educational  expenses  and  spends  about  three  cents  per  capita  for  public 
health  expenses.  Although  lacking  men  and  money  for  school  health  super- 
vision, a  beginning  may  be  made  through  a  disease  census  of  the  school 
children. 

The  only  reliable  complete  data  covering  the  common  infectious  diseases 
of  childhood  have  been  collected  in  large  cities  where  the  environment  and 
activities  of  child  life  are  very  different  from  those  of  Minnesota  children. 
Deductions  from  such  data  are  not  of  much  practical  value  here.  We  should 
get  our  information  about  the  child  from  his  mother  who  knows  what 
diseases  lie  has  had   including  those  which  no  physician  attended. 

RUSHFORD    THE    FIRST    TO    MAKE    A    CENSUS. 

An  opportunity  for  beginning  this  work  presented  itself  at  Rushford. 
Minnesota,  in  January,  1911.  The  local  board  of  health  asked  for  assistance 
in  the  control  of  an  epidemic  of  scarlet  fever.  Dr.  Chesley  was  sent  to 
investigate  the  situation.  The  school  board,  upon  his  recommendation,  ap- 
pointed a  visiting  nurse  to  assist  the  health  officer  in  his  work. 

The  superintendent  of  schools  offered  to  direct  the  nurse  in  making 
a  disease  census  as  part  of  her  work  of  supervision  of  all  children  in  families 
ented   in  the  Rushford   schools. 

The  data  collected  by  Superintendenl  Sanford  and  Nurse  Lekivetz  are 
remarkably  complete.  They  deserve  meat  credit  for  undertaking  the 
pioneer  work  of  a  general  disease  census  of  .Minnesota  school  children. 

Following  the  work  at  Rushford  the  disease  census  cards  (see  form  X, 
page  291)  were  distributed  to  certain  schools  where  the  <chool  officers  took 
special  Interest  In  public  health  measures.  After  the  cards  had  been  filled 
out  by  the  mothers  under  the  direction  of  the  teachers  they  were  sent 
to  the  Division  of  Epidemiology.  Here  the  data  were  tabulated  on  the 
summary  sheets.     (See  form  XI,  2-3.)     \   summary   was  prepared  for 

each  school.  The  totals  of  all  the  school  summaries  were  tabulated  and 
the  results  are  shown  graphically  in  the  charts.  This  work  was  an  experi- 
ment, being  the  first  of  its  kind.  Every  detail  has  been  studied  and  the 
summary  si i   seems  to  provide   for  the  desired  information. 

The  disease  census  will  be  extended  throughout  the  state.  The  cards 
will  be  kept  in  the  schools  and  only  the  summary  sheets  prepared  by  the 
teachers  will  he  sent  to  the  Division  of  Epidemiology  tor  statistical  study. 
After  the  mothers  have  given  their  Information  concerning  the  pasl  his- 
tory of  their  children,  the  teachers  will  keep  the  cards  up  to  date.  When 
a  pupil  has  one  of  the  listed  diseases  his  teacher  will  make  the  proper 
entry  on  his  card  upon  his  return  to  school.  Inquiry  will  be  made  about 
Sickness    during    the    vacation    when    school    opens.      If    the    pupil    moves    or 
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is  promoted,  his  card  will  be  transferred  to  the  school  he  is  about  to 
attend. 

Locally,  the  cards  will  be  used  when  an  epidemic  appears  in  a  district. 
If.  the  disease  is  one  which  confers,  as  a  rule,  life-long  immunity  through 
one  attack,  reference  to  the  card  index  immediately  shows  which  pupils 
are  so  protected. 

The  cards  will  assist  in  differential  diagnosis  early  in  the  disease  and 
much  time  will  be  saved  in  getting  a  true  perspective  of  the  situation  and 
in  outlining  the  best  method  of  handling  the  epidemic. 

Information  obtained  by  teachers  from  parents  when  there  is  no 
epidemic  is  far  more  reliable  than  that  hastily  gathered  during  the  excite- 
ment and  confusion  of  an  epidemic.  The  statistical  outline  given  in  the 
charts  and  notes  indicates  some  of  the  other  ways  in  which  the  data  will 
be  generally  serviceable. 

The  data  of  5,500  disease  census  cards,  representing  2,700  male  and 
2,800  female  school  children,  have  been  charted  according  to  scale  in  sex 
and  age  groups.  The  first  chart  shows  that  females  having  different  diseases 
outnumbered  the  males  in  about  the  same  ratio  as  the  totals.  Ninety  per 
cent  of  the  5,500  children  had  one  or  more  of  the  listed  diseases.  The 
data  are  only  approximately  accurate,  since  forgotten  sicknesses  and  mis- 
taken  diagnoses  are  unavoidable  in  such   census   taking. 
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The  first  chart  compares  the  total  number  of  children  of  each  sex 
with  those  who  arc  said  to  have  escaped  all  of  the  diseases.  It  also  shows 
the  proportion  of  males  and  females  who  had  each  disease.  This  chart 
points  out  that  the  results  of  exposure  to  these  diseases  are  not  influenced 
b>   the  sex  of  the  exposed,  but  only  by  the  total  number. 

The  second  chart  shows  by  age  groups,  5  to  9,  10  to  14,  15  to  -1  years, 
the  prevalence  of  each  disease.  The  total  number  of  males  and  females  in 
the  three  age  groups  are  roughly  proportionate  to  the  relative  incidence 
of  the  disease  except  tuberculosis,  i.  c,  the  IS  to  21  group  is  smallest,  the 
")  to  9  group  next,  and  the  10  to  14  group  largest. 

MEASLES. 

Thirty-eight  hundred  had  measles.  The  total  number  of  deaths  from 
measles  in  Minnesota  in  1910  was  L'fi:};  in  1911,  112.  .Measles  is  one  of  the 
most  dangerous  diseases  of  childhood,  because  frequently  children  never 
regain  their  former  strength,  the  eyes,  ears  or  lungs  being  affected.  The 
causative  agent  is  transmitted  by  the  nose  and  throat  discharges  of  the 
sick  to  the  well.  It  is  now  generally  conceded  that  desquamation  from 
measles  has  nothing  to  do  with  infection.  No  disinfection  is  required  after 
measles.  Second  attacks  are  not  very  uncommon,  but  immunity  after  one 
attack  is  the  rule. 

WHOOPING    COUGH. 

Twenty-eighl  hundred  had  whooping  cough,  in  the  age  group  classifica- 
tion the  disease  had  occurred  in  about  100  more  children  in  10  to  14  than 
in  group  5  to  9;  while  there  was  a  marked  diminution  in  the  group  15  to  21. 
Deaths  from  whooping  cough  in  Minnesota  in  1910  numbered  172;  in  1911, 
180.  Whooping  cough  is  a  very  common  disease.  Its  frequent  complica- 
tions and  sequelae  are  persistent  vomiting,  resulting  in  anemia,  pneumi  nia, 
etc.  Like  measles,  the  germ  is  given  off  in  the  nose  and  throat  dis- 
charge. Epidemics  in  children's  homes  usually  have  a  high  mortality  and 
always  are   very   difficult   to  control. 

CHICKENPOX. 

Twenty-two  hundred  had  ciiickenpox,  hut  in  all  probability  many  of 
these  cases  were  really  mild,  unrecognized  smallpox.  Heath  rarely  results 
from  ciiickenpox.  The  causative  agenl  is  not  known.  One  attack  usually 
confers  immunity  for  life,  inn  chickenpox  never  protects  again s I  smallpox, 
nor  does  smallpox  protect  against  chickenpox.  The  disease  is  considered 
here  because  of  the  difficulty  in  differential  diagnosis  between  it  and  mild 
smallpox. 

MUMPS. 
Sixteen    hundred    had    inuni|>s.      The   number   of   cases    in    the   age   group 
10  to  11   was  double  that   in  age  group   '<  t<>  !>.     The  germ  of  the  disease 
is  not  known.    Complications  are  rather  ran',  being  orchitis,  ovaritis,  cere 
bral    Infection,   albuminuria,   pleurisy    and    hemiplegia.     Our    scant    figures 
indicate    that     males    and     females    are    affected    almost     equally,    hut     Osier 

states  that  males  are  more  frequently  affected  than  fema 


200  FOURTH   BIENNIAL  REPORT  OF  T1IF 

SCARLET    FEVER. 

Eleven  hundred  and  fifty  had  scarlet  fever.  The  specific  germ  of 
scarlet  fever  is  not  known.  According  to  some  authorities  about  90  per 
cent  of  all  cases  occur  under  the  tenth  year.  According  to  the  age  group 
classification  230  children  had  scarlet  fever  during  the  ages  of  5  to  9,  while 
660  had  the  disease  from  10  to  21.  Age  has  been  considered  a  predisposing 
factor.  However,  exposure  to  infection  is  the  essential  factor.  A  mild 
case  is  even  more  dangerous  to  a  community  than  a  severe  one.  The  com- 
mon complications  and  sequelae  are  nephritis,  otitis  media  and  adenitis. 
The  total  number  of  deaths  in  Minnesota  from  scarlet  fever  in  1910  was 
284;  in  1911,  190.  The  infectious  material  is  present  in  the  discharges  from 
the  nose,  throat  and  ear,   (in  case  of  ear  complications  with  discharge.) 

During  desquamation  the  nose  and  throat  discharges  may  be  transferred 
to  and  carried  by  the  fine  scales,  especially  of  the  hands.  The  skin  may 
be  lubricated  with  vaseline  to  prevent  this. 

GERMAN     MEASLES. 

One  thousand  had  German  measles.  This  indicates  that  the  disease 
is  more  frequent  than  is  generally  supposed.  However,  here  again  there  is 
danger  that  the  disease  may  have  been  incorrectly  diagnosed  and  incorrectly 
reported  by  the  child's  mother.  The  dangers  from  complications  are 
slight.  The  disease  is  often  mistaken  for  measles  or  scarlet  fever.  A 
much  more  dangerous  error  creeps  in  when  scarlet  fever  is  diagnosed  as 
German  measles  and  then  very  shortly  an  epidemic  of  unquestioned  scarlet 
fever  occurs  in  the  community. 

PNEUMONIA. 

Six  hundred  had  pneumonia.  Unfortunately,  the  term  pneumonia  is 
used  very  loosely  by  the  laity.  A  child  may  be  suffering  from  bronchitis, 
or  may  have  only  a  slight  cough,  and  some  time  after  the  child  is  well 
this  attack  is  referred  to  as  pneumonia.  The  disease  is  very  common  in 
children  and  usually  occurs  as  a  complication  to  some  other  infectious 
disease.  The  general  death  rate  is  estimated  at  12  per  cent  in  Minnesota. 
The  true  death  rate  is  unknown. 

SMALLPOX. 

Two  hundred  had  smallpox.  This  number  is  lower  than  it  should  be 
since  many  of  the  cases  of  chickenpox  were  probably  mild  smallpox.  The 
data  on  vaccination  obtained  by  the  disease  census  cards  showed  that 
2,400  of  the  5,500  children  had  been  vaccinated. 

DIPHTHERIA. 

Four  hundred  and  seventy  had  diphtheria.  The  cause  of  this  disease 
is  a  specific  germ  known  as  the  Klebs-Loffler  bacillus.  The  germs  are 
given  off  in  the  nose  and  throat  discharges  of  diphtheria  patients,  and 
infected  "carriers"  who  may  show  no  clinical  symptoms.  The  laboratory 
examination  of  nose  and  throat  cultures  affords  a  reliable  basis  for  the 
control  of  the  disease.  In  1910  there  were  566  deaths  from  diphtheria  in 
Minnesota;    and  in   1911,  335  deaths. 
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CONCLUSION. 

The  disease  census  adds  to  our  Information  relating  to  the  occurrence 
m'  infectious  diseases  in  children  above  the  age  <>f  five,  in  tnis  study  it 
was  not  possible  to  obtain  the  information  of  the  disease  occurrence  in  the 
years  1  to  5.  It  is  just  these  years,  however,  (1  to  5)  that  many  of  the 
diseases  occur,  and  during  which  the  mortality  is  high,  us  will  be  Been  bj 
consulting  the  mortality  tables  given  elsewhere  in  this  report,  in  dealing 
with  communicable  diseases  the  exposure  to  infection  is  the  determining 
factor.  Natural  immunity  occurs  in  some  cases,  and  a  peculiar  sum,. [ni- 
hility  in  others. 

In  such  diseases  as  scarlet  lever,  chickenpox  and  smallpox,  where  one 
attack  usually  immunizes  the  individual,  it  is  important  that  the  disease 
In  recorded.  These  data  are  valuable  not  only  from  a  statistical  standpoint, 
but  for  use  in  epidemiological  work.  It  is  useful  not  only  to  the  com- 
munity, but  it  is  often  verj  essential  to  the  welfare  of  the  individual  him- 
self to  know  whether  he  has  had  certain  infectious  diseases.  If  a  child 
.-utters  from  mild  scarlet  fever  or  mild  smallpox,  it  should  be  recorded 
so  that  he  may  know  about  it  when  he  is  older.  The  disease  census  card 
will  be  a  permanent  record  for  the  individual.  When  the  data  of  the 
cards  are  tabulated  and  charted  and  the  public  begins  to  appreciate  its 
actual  loss  shown  in  dollars  and  cents,  as  well  as  the  damage  to  the  in- 
dividual in  the  way  of  sequelae  from  certain  diseases  such  as  measles, 
whooping  cough,  scarlet  fever  and  diphtheria,  the  seemingly  arbitrary 
measures  instituted  by  boards  of  health  for  the  control  of  the  disease  will 
be  understood  and  supported. 

From  a  total  of  :'.6  schools  only  ">,500*  children  have  been  considered, 
and  as  was  stated  before,  only  10  per  cent  of  these  had  escaped  the  common 
infectious  diseases  of  childhood.  It  is  seen  that  the  expense  involved  in 
the  care  of  the  cases,  the  anxiety  of  the  relatives,  and  the  somtimes  per- 
manent injury  to  the  individual  from  complications  and  sequelae,  make  it 
necessary  that  the  infectious  diseases  of  childhood  should  be  controlled. 
The  health  supervision  of  school  children  has  been  neglected  and  the  child 
who  does  not  develop  measles,  whooping  cough  and  chickenpox  is  considered 
a  sort  of  abnormality.  The  prompt  recognition  and  isolation  of  infectious 
cases  will  prevent  epidemics,  now  too  common.  Medical  supervision  in  the 
schools  will  do  much  in  this  way,  and  it  will  point  out  also  the  correct 
treatment  and  care  of  those  who  have  been  more  or  less  incapacitated  by 
the  infectious  diseases  and  their  sequelae. 

SCHOOL    POPULATION     INDEX. 
During   this    biennial    period,    a    card    index    showing    the    distribution    of 

the  age  groups,  :>  to  8  years,  8  to  is  years,  is  to  21  years,  of  the  pupils 

in  each  school  has  been  prepared  and  indexed  under  counties  and  townships 
(see  form  XII.  page  294.)  The  location  of  the  school  building  itself  deter- 
mines which  township  health  organization   has  jurisdiction  over  that  school. 

While  school  district  boundaries  may  include  parts  of  two  or  more  town- 
ships, the  location  of  the  school    building   determines    which    township    hoard 

♦"This  census  plan   has   been   Instituted   recently   in   I, en, ion.   Ontario,    Cai 
ami   returns   from  about    ten    thousand   children  have  been   received   to  date." 
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has  jurisdiction.  The  data  for  this  school  population  index  were  obtained 
from  various  sources.  Each  county  superintendent  entered  the  number 
of  each  district  for  the  school  houses  located  in  the  township  designated  on 
the  card.  (At  the  office  of  the  state  superintendent  of  public  instruction 
the  figures  giving  the  school  population  according  to  the  age  groups  were 
copied  from  the  annual  reports  of  the  county  superintendents.) 

This  index  is  very  useful  in  outlining  the  probabilities  of  an  epidemic 
and  how  the  means  at  hand  should  be  applied  in  its  management.  The 
United  States  census  records  show  the  distribution  of  the  population  as  a 
whole.  The  school  population  is  in  certain  age  groups  only.  The  United 
States  census  reports  show  what  percentage  of  the  general  population  each 
age  group  represents.  Knowing  the  topography  of  the  locality  and  the 
social  and  occupational  environments  of  the  community  affected,  the  epi- 
demiologist forms  a  working  plan  for  a  given  epidemic  before  he  leaves 
the  central  office.  The  first  notification  of  the  epidemic  may  be  from  a 
newspaper  clipping  only;  in  fact,  the  newspaper  clipping  may  state  merely 
that  a  certain  school  was  closed  on  account  of  the  presence  of  a  disease. 
With  such  inadequate  information  alone,  it  is  possible,  by  consulting  the 
maps,  the  card  index  of  school  population,  the  disease  census  summary, 
the  morbidity  reports  and  the  files  covering  the  territory  involved,  to 
outline  the  situation  and  to  investigate  intelligently  according  to  the 
factors  concerned. 

PUBLICITY,    LEGISLATIVE    AND    GENERAL     EDUCATIONAL    WORK. 

The  State  Board  of  Health  detailed  Dr.  Hill  as  its  representative 
before  the  legislature  during  the  session  of  1911.  Assistance  was  given 
to  the  various  committees  and  members  of  the  legislature  in  everything  re- 
lating to  public  health,  the  preparation  of  bills,  the  explanation  of  the 
practical  application  of  health  measures  and  regulations,  the  definition  of 
public  health  work  in  general  and  of  its  sub-divisions  in  detail,  the  economic 
and  sociologic  sides  of  the  work,  its  relation  to  other  forms  of  governmental 
activities,  etc.,  etc. 

One  of  the  chief  measures  advocated  before  the  legislature  was  that 
of  district  supervision  by  men  specially  trained  in  public  health  work, 
giving  their  full  time  to  health  supervision.  Two  plans  were  put  forward 
tentatively  as  outlined  below: 

PLANS    FOR    RURAL    STATE    PUBLIC    HEALTH    WORK    IN    MINNESOTA. 

The  following  questions  are  submitted  to  you  in  order  to  ascertain  your 
views.  If  you  object  to  the  general  scheme,  reply  only  to  the  first  question  and 
state  your  reasons  on  the  hack  of  this  sheet.  If  you  endorse  the  general  scheme 
but  object  to  both  of  the  plans  (Plan  No.  1  and  Plan  No.  2)  proposed  for  secur- 
ing it.    suggest  on    the   back  of  the   sheet   what   plan   you   would   advise. 

Tabulation  and  publication  of  the  returns,  with  names  of  those  replying, 
is    contemplated. 

General  Scheme — We  believe  that  the  solution  of  the  state-wide  rural 
public  health  situation  in  Minnesota  lies  in  the  provision  of  a  number  of 
wholetime  officers  who  shall  be  both  health  officers  and  medical  supervisors 
of  schools,  each  to  have  a  certain  district  including  one  or  more  counties, 
or  a  part  of  parts  thereof,  the  ideal  district  being  one  containing  a  popula- 
tion of  20,000  to  30,000  persons. 

Such  officer  should  be  a  graduate  in  medicine  with  special  training  in 
public  health  work;  should  be  examined  and  approved  by  the  State  Board 
of  Health  before  being  appointed;  should  be  responsible  to  the  State  Board 
of  Health  and  should  be  removed  only  on  charges  and  only  after  a  hearing, 
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in   his  district,  before  the  State  Board  of  Health.     He   should   not    practice 
medicine  during  bia  terra  of  service. 

His  duties  in  his  own  districl  would  be  to  receive  reports  of  infectious 
diseases;  to  supervise  quarantine,  isolation,  etc.;  to  supervise  regulations 
regarding  the  exclusion  of  Infectious  persons  from  school;  and  to  supervise 
the  sale  of  milk,  food,  etc.,  from  or  by  infected  families  or  persons;  to 
trace  mild,  unrecognized  or  concealed  cases;  to  Investigate  alleged  sources 
of  Infection,  and  in  general  to  take  all  necessary  measures  to  detect  and 
prevent  spread  of  infectious  diseases.  He  should  confer  with  and  advise 
local  boards  of  health  and  health  officers  concerning  sanitary  problems,  but 
would  not  supersede  them  although  his  advice  should  he  mandatory  r,,n- 
cerning  infectious  diseases.  The  distribution  of  antitoxin,  the  medical 
supervision  of  schools  and  similar  measures  would  be  under  his  direction. 
subject  to  the  regulations  of  the  State  Board  of  Health.  He  would  have 
nothing  to  do  with  the  treatment  of  cases  although  he  would  call  attention 
to  the  need  of  such  treatment  by  a  practicing  physician,  when  mild,  un- 
recognized or  concealed  cases  are  discovered  by  him. 

Prompt  reporting  of  infectious  diseases  would  be  the  only  part  required 
of  practicing  physicians  in  the  control  of  infectious  diseases.  The  local 
board  of  health  would  refer  reports  of  such  cases  to  the  supervisor  and 
would  placard  the  house  pending  his  arrival.  In  brief,  the  supervisor 
would  investigate,  direct  and  control  all  matters  arising  from  the  existence 
of  infectious  diseases  in  his  district  and  be  the  responsible  head  of  medical 
supervision  in  schools  in  addition. 

Question   No.   1. — Do  you   approve    this   General    Scheme? 

(If  you  object  please  state  your  reasons  and  suggest  what  plan  you  would  ad- 
vise,   ell    tile    hark    ,,f    this    slle-t.  I 

For  the  appointment  and  compensation  of  the  officer  two  plans  are 
proposed. 

Plan  No.  1.  A  qualified  candidate,  nominated  by  the  State  Board  of 
Health  must  he  approved  of  by  the  county  commissioners  and  the  school 
boards  of  a  district  before  appointment  as  wholetinie  health  officer  and 
medical  supervisor  of  schools  in  such  district,  but  his  compensation  should 
be  derived   wholly   from  state  funds. 

Question  No.  i'.     Do  you  approve  Plan  No.  1? 

Plan  No.  2.  A  qualified  candidate,  nominated  by  the  county  commis- 
sioners and  the  school  hoards  of  a  district  must  be  approved  of  by  the 
State  Board  of  Health  before  appointment  as  whole  time  health  officer  and 
medical  supervisor  t^f  schools  in  such  district,  but  his  compensation  should 
be  derived  partly  from  county  funds  and  partly  from  state  aid  hereafter 
to  be  provided 

Question  No.  ::.     Do  j  on  appro\  e  Plan  No.  2? 

It  you  'in   nut  approve  either  of  these  plans  please  outlii ne  that  you  would 

approve  i  n  tie-  back  of  ties  sheet.) 

Signed 

Business  or  profession. 

Have  you  been   a   health   officer? 

It"   so.    how    long? ■  • 

Address. 

official    position,    it"  any 

Plea  id   return  to  Minnesota  state   Board  of  Health,  Capitol   Building, 

st.    Paul. 

At  meetings  of  medical  societies  and  other  bodies  interested  in  public 
health,  these  sheets  have  been  distributed  and  li»l'  replies  have  been  sent 
in,  often  aocompanoed  by  letters  or  notes  giving  suggestions  for  the  future, 
cr  relating  experiences   under  the  present    organization. 

Fifty-five  approved  plan  No.  1;  thirty-five  approved  plan  No.  2;  twelve 
approved   both  plans,     of  t!-  ere.  or  had   been,  health   officers;    20 

were  physicians  who  had  never  served  as  health  officers;   »;  were  licensed 
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embalmers;  one  dentist,  one  editor,  one  banker,  one  lumberman,  one  druggist 
and  two  of  unstated  occupation,  completed   the  list. 

Thus  it  will  be  seen  that  all  the  replies  received  were  favorable  to 
the  general  plan,  although  there  was  some  minor  division  of  sentiment  on 
the  exact  method  of  carrying  the  plan  out.  Ontario,  Canada,  has  this  plan 
somewhat  in  operation  already,  but  on  a  small  scale,  there  being  seven  dis- 
tricts with  whole-time  men  at  the  head  of  each. 

A  list  of  Dr.  Hill's  lectures  and  publications  is  given  since  they  rep- 
resent an  important  educational  work.  His  articles  have  attracted  much 
public  attention  and  there  has  been  such  a  demand  for  reprints  of  certain 
ones  that  our  supply  has  been  exhausted.  We  regret  that  motives  of 
economy  forbid  the  reprinting  in  this  report,  of  Dr.  Hill's  articles. 

It  is  a  remarkable  coincidence  that  two  papers,  "The  Relative  Values  of 
Different  Public  Health  Procedures"  by  Dr.  Hill,  and  "Profitable  and  Fruit- 
less Lines  of  Endeavor  in  Public  Health  Work,"  by  Dr.  Edwin  O.  Jordan, 
should  be  written  at  the  same  time,  neither  author  being  aware  of  the 
other's  views  or  intentions.     (See  "Engineering  News,"  October  12,  1911.) 

Reprint  of  an  editorial  for  the  Journal  of  the  American  Public  Health 
Association  entitled  "Public  Health  and  Public  Hysteria"  have  been  widely 
circulated.  The  author,  Mr.  Samuel  Hopkins  Adams,  fascinates  the  reader 
by  the  clever,  newsy  style  and  keen  appreciation  of  human  nature  shown 
in  this  editorial. 

Dr.  Hill's  "New  Public  Health,"  published  serially  in  the  Northwestern 
Journal-Lancet,  and  also  in  book  form,  was  syndicated  and  reprinted  in 
newspapers   throughout   the   state. 

PUBLICATIONS    BY    DR.    H.    W.    HILL. 

Title.  Where  Published.  Date. 

The       Epidemiology       of       Anterior 

Poliomyelitis The     Journal     of     the     Minnesota 

State  Medical  Association  ami 
i  lif  Northwestern  Lancet,  Min- 
neapolis          Sept.     1.   1909 

Tlir    Contagiousness    of    Poliomye- 
litis     The     Journal     of     the     Minnesota 

State  Medical  Association  and 
the  Northwestern  Lancet.  Min- 
neapolis         Mar.  15,   1910 

The   Uses  of  Morbidity   Reports The    Journal     of     the     Minnesota 

State  Medical  Association  and 
the  Northwestern  Lancet,  Min- 
neapolis        Aug.   15,   1910 

A     Plan    for    the    Establishment    of 
Local      Routine      Epidemiological 

Work    in    Minnesota The     Journal     of     the     Minnesota 

State  Medical  Association  and 
the  Northwestern  Lancet,  Min- 
neapolis        April  15,   1911 

German     Measles.     Measles     Proper 

and    Scarlet     Fever The     Journal     of     the     Minnesota 

State  Medical  Association  and 
the  Northwestern  Lancet.  Min- 
neapolis         July   15,  1911 

Smallpox   and    Chickenpox The    Journal     of     the     Minnesota 

-  State  Medical  Association  and 
the  Northwestern  Lancet.  Min- 
neapolis        Jan.       1,   1912 

Tin-  New  Public  Health \  series  of  eleven  papers  pub- 
lished in  the  Northwestern 
Journal  Lancet,  issued  on  the 
15th  of  the  following  months: 
1912  —January,  February,  March. 
April,  May,  June.  October. 
November,  December.  1913 — 
January   and    February. 


1911 

9. 

1911 

6. 

1911 

13, 

1911 

3. 

1911 

8, 

1911 

1910 
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Title.  Where  Published.  Date, 

deport  of  Committee  on  Typhoid. .The     Journal     of     the     American 

Public  Health  Association,  .New 

STork    Feb.,         1910 

.\  "Score  System"  for  Determining 
ihr   Real   Relative   importance  of 

Different    Infectious   Diseases The    Journal     of     the     American 

Public  Health  Association,  New 

Vurk    Jan.,  1911 

Epidemiology  of  Diphtheria,  Scar- 
let   Fever  and    Measles The     Journal     of     the     American 

Public  Health  Association,  New 

Fork    Mar.,        1911 

The     Relatii f     Universities    to 

Public    Health    Work The    Journal     of     the     American 

Public  Health  Association,  New 

York    \u£r.,        1911 

Epidemiology  and  Preventive  The- 
rapeutics   'l'lif    Journal    of    t  h<-     American 

Public  Health  Association,  New 

York    Oct., 

Whal   is   Public   Health   Work? Minnesota    Alumni    Weekly,    Min- 
neapolis         Jan. 

Sources  and   Routes  oi    infection. .  .Minnesota    Alumni    Weekly,    Min- 
neapolis          Feb. 

Quantitative  Dimensions  of  the 
Communicable     Disease     Problem 

in   Minnesota    Minnesota    Alumni    Weekly,   Min- 
neapolis         Feb. 

Should  Sources  or  Routes  of  Infec- 
tion be  Chiefly   Attacked? Minnesota    Alumni   Weekly,    Min- 
neapolis     \pril 

What     are     True      Public     Health 

Measures?    Minnesota    Alumni    Weekly,    Min- 
neapolis        May 

Epidemiological    Study   of    Anterior 

Poliomyelitis   in   Minnesota Journal  of  the   American   Medical 

Association.   Chicago   June, 

Report  of  Committee  on  Methods 
for     the     Control     of      Epidemic 

Poliomyelitis   Journal  of  the    American   Medical 

Association,  Chicago <>ct.    m.   pmi 

Typhoid    Pollution   of   Wells Illinois  Water  Supply  Association, 

Urbana,   111 Feb.,        1911 

Detailed  Procedures  to  be  Followed 
In  an  Epidemiological  Determina- 
t  Ion  of  t  he  <  trigin  pf  a  Typhoid 
Outbreak     Illinois   Water  Supply   Association. 

Urbana,   111 Mar.,        1912 

Bacteriology  as  a  Non-  Technical 
Course  for  Public  Schools Science.    Garrison-on-Hudson,    N. 

V Nov.       5,     Pee, 

Non-Relation     of     Natural    Ice     to 
Typhoid    Fever    .Natural  [ce    Association  of  Amer- 
ica.   New    York Nov..  1910 

Teaching  Bacteriology  to  Mothers. .Journal  of  Home  Economics,  Bal- 
timore          I>oc  ,  1910 

The    Relativt     Values    of    Different 

Public    Health     Procedures The       Engineering       News.       New 

York     .  >ct.     12,    1911 

The  Mankato  Typhoid  Epidemic. .  .Journal    of    infectious    Diseases, 

i  Ihioago    Nov.,        191 1 

Factors  in  the  Spread  of  Acute  In- 
testinal   Infections    Canadian    Public    Health    Journal, 

Toronto    April,  1912 

LIST    OF    DR.    H.    W.    HILL'S    LECTURES    ON    PUBLIC    HEALTH. 

County.                     place.                                 Lecture.  Pate. 

Aitkin    Aitkin  village   Typhoid    Dec. 

Anoka Anoka   Tuberculosis    Nov. 

p.cker I  let  roit    County  superintendents  of  Bchools  Jan. 

White     Earth Indian     school     Mav 

Beltrami BemldJI    T.    B.    exhibit Oct. 

BemidJI    Northern      Central      M  1  n  n  esota 

Teachers'     Association Feb.       V    1912 

BemidjI    Unlversitj    extension rune  IT.  1912 

Carver Watertown   Teachers'    meeting    Feb.    17,  1912 

Xorw I    County  superintendents  of  schools     Mar 

Clay Moorhead    County  superintendents  of  schools    Jan.    31,  1912 

Cottonw I  .  .  ,  .  . Windom    t'niversip     extension lime      6,    1912 

i  'row  Wing Bralnerd    University    extension June   I 

Dakota South    St.     Paul.  ..  .Teachers    and    school    officers Feb,    23.    19) 
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County.                        Place.                                     Lecture.  Date. 

Douglas llexandria   T.   B.   exhibit Sept.  19,  1910 


1912 
1912 
L912 

1 S  l  2 
1912 
1912 
1910 
L912 
L912 
1910 
1912 
1912 
L911 
1912 


191] 

1911 
ion 
L912 
L912 
1  o  l  2 
1912 
1911 

1912 

1912 
11*11 

1912 
1912 
1910 
1910 
1912 
1912 

i:ni 

1912 

1912 


Osakis    Teachers  and  school  officers Feb.   24 

Fillmore Spring     Valley School    board    Jan.       3 

Freeborn Albert  Lea County  superintendents  of  schools  Alar.  2»; 

Goodhue Kenyon    T.    B.    exhibit Mar.  24 

Cannon  Falls T.    B.    exhibit Feb.     6 

Red   Wing University   extension    June  10 

Hennepin Minneapolis    Sanitary   conference    Oct.      5 

Minneapolis    y.   ,\i.   C.    \ Jan.    14 

Minneapolis    Y.   .\i.   C.   A Mar.  17 

Hubbard... Park    Rapids t.   B.  'exhibit Oct.      8 

Itasca Grand   Rapids Mothers'    Club    April  25 

Jackson Jackson    University   extension    June    3 

Koochiching-. . . .  International  Falls. County  superintendents  of  schools  Sept.    7 

Le  Sueur Le  Sueur  Center..  .County  superintendents  of  schools  Mar.     2 

Lincoln Lake     Benton     vil- 
lage     Tuberculosis    Sept.  25 

Lyon Marshall    T.    B.    exhibit May     1 

Tracy    T.    IS.    exhibit May    12 

Mahnomen Mahnomen   School  officers    Jan.    27 

Marshall Warren    County  superintendents  of  schools  Feb.   22 

.Martin Fairmont    University   extension    June     4 

Meeker Litchfield    School    officers    May     4 

Murray Lake     Wilson Public    health    April  28 

Nobles Worthington    Southwestern    Minnesota   Medical 

Association    Jan.     11 

Worthington   University   extension    June     8 

Olmsted Rochester    County   Medical  Society Aug.     3 

Rochester    School    officers    Mar.  14 

Pennington Thief    River   Falls. .County  superintendents  of  schools  June  22 

Thief   River  Falls.. T.    B.    exhibit Sept.  28 

Polk Crookston    T.    B.    exhibit Sept.  23 

Mcintosh   County  superintendents  of  schools  Jan.    26 

Crookston   University    extension June  2S 

Ramsey St.   Paul Sanitary    conference    Oct.      6 

St.    Paul Y.    W.    C.    A Jan.    19 

St.  Paul state    Undertakers'   Association..  Jan.    31 

Departm  ent  of 
Agriculture,  Uni- 
versity of  Min- 
nesota   Minnesota    teachers    June  26,  1912 

D  e  p  a  r  t  m  ent  of 
Agriculture,  Uni- 
versity of  Min- 
nesota  Summer  school    July  19,  1012 

Red  Lake Red    Lake    Falls. .  .County  superintendents  of  schools  June  21.  1012 

Renville Hector    Consolidated    schools    Jan.    15,   1912 

Rice Northfleld    Tuberculosis    Feb.     4,1912 

Rock Luverne   County  superintendents  of  schools  April    5,   1912 

Luverna   University   extension    June     7.   1912 

Sherburne Elk    River Tuberculosis    Oct.    31,1910 

Sibley Henderson    T.    B.    exhibit April  22,  191i 

Stearns St.   Cloud T.    B.    exhibit Sept.  16.   1910 

Steele Owatonna    University   extension    June  12,  1912 

Stevens Morris    West    Central    Minnesota    School 

of    Agriculture    Feb.    20,1912 

Morris    West    Central    Minnesota   Medical 

Association     Feb. 

Swift Benson    Crow   Wing   Medical    Society Aug. 

Traverse Browns    Valley County  superintendents  of  schools  Feb. 

Wheaton    Farmers'    shorl    course Feb. 

Wheaton    School    officers    and    teachers Feb. 

Wadena Wadena    T.    B.    Exhibit Oct. 

Watonwan St.    James University   extension    June 

Winona Winona    Typhoid    fever    Dec. 

Winona    Southeastern   Minnesota  Editorial 

Association    Mar.     8,   1911 

Waseca Waseca University   extension    June  11,   1012 

Yello' Medicine.  Canby    T.    B.    exhibit May     5.1911 

Granite    Falls County  superintendents  of  schools  June  29,  1911 

FIELD    INVESTIGATIONS. 

During  the  biennial  period  one  hundred  and  ninety-seven  epidemiological 
field  investigations  were  made  in  sixty-four  different  counties.  Three 
hundred  and  seventy-six  days  were  spent  in  epidemiological  field  work  alone. 
The  territory,  the  subjects  and  the  dates  covered  in  each  trip  are  tabulated 
below.  One  may  determine  by  reference  to  this  tabulation  the  nature  of 
the  work  done  in  a  given  county.     Five  other  lists  accompanied  by  maps 
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show  investigations  grouped  under  the  subjecl  headings:  (1).  Typhoid 
Fever,  Dysentery,  Diarrhea;  (2)  Diphtheria;  I  '■'> )  Scarlet  Fever.  German 
Measles,  Measles;  (4)  Smallpox,  Chickenpox;  (6)  Trachoma,  Tuberculosis, 
Poliomyelitis,  Leprosy,  Miscellaneous.  The  work  previous  to  January  1,  1911, 
i  3  tabulated  only. 

Because  of  Insufficient  funds  for  printing,  only  a  tew  complete  reports 
and  Bpecimen  summaries  can  be  Included  in  this  report,  to  show  the  form 
of  our  records,  the  nature  of  our  work  and  sonic  of  the  peculiar  circum- 
stances often  encountered  in  it. 

The  lists  and  maps  indicate  the  full  amount  and  character  of  the  fielJ 
investigations.  In  certain  instances,  two  or  more  diseases  were  dealt  with 
during  a  single  trip  and  but  one  report  or  summary  written.  The  asterisk 
before  the  name  of  the  sanitarj  district' indicates  thai  more  than  one  disease 
\\  as  prevalent. 

Complete  reports  were  discontinued  in  1!»11  because'  of  the  constant 
demand  for  the  presence  of  the  workers  in  the  field  made  it  impossible  to 
prepare  suitable  detailed  reports  promptly.  Since  that  time  only  "sum- 
*maries"  have  been  written  and  such  statistical  data  appended  as  may  be 
essential  for  reference. 

Each  member  of  the  State  Board  of  Health  receives  as  part  of  the 
quarterly  report,  of  the  division,  a  copy  of  the  summary  for  each  investiga- 
tion. The  summaries  are  typewritten  on  heavy,  sized,  punched  paper  and 
[nit  into  a  "common-sense"  binder,  as  the  work  progresses,  for  daily  refer- 
ence  in  the  division  office.  All  correspondence,  etc.,  relative  to  the  investi- 
gation is  filed  under  the  county  and  its  sub-divisions,  townships,  village,  city. 

No  investigation  is  undertaken  by  this  division  except  upon  instruction 

from,   or  with   permission   of,   tl xecutive   officer  of   the   State   Board   of 

Health. 

Extra  copies  of  the  summaries  and  reports  are  made  for  the  executive 
officer  who  sends  a  copy  of  the  summary  and  also  the  detailed  field  data. 
list  of  cases,  etc.,  etc.,  with  his  instructions  to  the  local  health  officer  and 
other  authorities   concerned 

FIELD    INVESTIGATIONS,    AUGUST    1,    1910,    TO    AUGUST    1.    1912. 

I  '■unity.  Township,    Yill  Subject. 

Anoka    Vnoka  city,  state  asylum.Typhoid    10,  1910 

Ham    Lake    township Typhoid    0  11,  1910 

Anoka   city   Typhoid    Nov.  I,  1910 

Anoka   city   Typhoid    Feb.  2,  1911 

'noka   city    Typhoid    Feb.  23,  1911 

St.    Frani                 • Scarlel   fever   Mar.  9,  1911 

St.    Francis   tew  us  nip 

Oak   Grove   township 

Oak   Grove   township Scarlet   fever   \.pril  20,  it'll 

Linwood    township    Smallpox    Feb.  20,  1912 

'noka    city    Typhoid    Maj  23-25,  1912 

Anoka    city   Typhoid    May  28-30,  1912 

Anoka   city   Typhoid    rune 

Anoka   city   Typhoid    rune  6,  1912 

Becker    Detroit    city    Scarlel   fever   Mar.    13-16,  1912 

Detroil    city    Trachoma    May      6-15,   1912 

Pine   Poinl    village Trachoma    

Beltrami    Bemidji    citj     Typhoid    Oct. 

Baudette    village    Typhoid    Ll-18,  1910 

Si ner  village    

Bemidji  city    Typhoid    Nov.      9-10,  1911 
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FIELD    INVESTIGATIONS,   AUGUST    1,    1910,   TO    AUGUST    1,    1912     Continual. 

County.  Township,   Village,    City.  Subject.  Date. 

Blue    Earth Mankato  city   Diarrhoea,    dysentery. .Aug.  12,1910 

Brown    New  Ulm   city Typhoid    Nov.    22-23,  1911 

Evan    village    Scarlet   lever   Mar.    28-30,1912 

Prairieville  township   

Carlton    Wrenshall    township    Diphtheria    Oct.    30-Nov.    1,1910 

Atkinson   township    Typhoid    Oct.     19-2(1   1911 

Carver    Waconia   village    Starlet  lever   Dec.  19,  1911 

Dahlgren   township    Scarlet  fever   Feb.  1J,   1912 

Cass     Leech    Lake    Agency Trachoma     May       6-15,    1912 

Walker   village    

Onigum   village    

Chisago   North    Branch   village. ..  .Smallpox,    chickenpox.Nov.  8,  1911 

Lent   township    Smallpox    Feb.     19-20,   1912 

Crow   Wing Deerwood   village    Typhoid    Sept.         29,  1910 

Brainerd  city   .  .■ Typhoid    June         20,   1912 

Dakota    Hastings    city    Poliomyelitis    Aug.  26,   1910 

Waterford    township    ....Poliomyelitis    Oct.  15,   1910 

South  St.    Paul  city Chicken-pox  Dec.  11,  1911 

South   St.    Paul  city Purpura  hemorrhagicaDec.  12,   1911 

Dodge    Dodge   Center  village Smallpox    .  .■ Jan.  27,  1912 

Douglas    Spruce    Hill    township. ..  .Smallpox    June    20-22,  1911 

Miltona    township    

Leaf   Valley    township Diphtheria    July   30-Aug.    1,   1912 

Ida    township    4 

Faribault     Wells   village    Dysentery    Aug.      8-12,  1911 

Winnebago    village    Diphtheria    Oct.         2-3,1911 

Fillmore     Kushford    village    Scarlet  fever    Jan.     17-19,   1911 

Lanesboro   village    Smallpox    May         5-6,   1911 

Preston  village    

Fountain   township    Smallpox    May  6,   1911 

Arendahl   township    Smallpox    Feb.     12-13,  1912 

Freeborn    Albert    Lea    city Typhoid    Nov.    30-Dec.    2,1911 

Goodhue    Zumbrota  village    Scarlet  fever    Dec.    27-28,1910 

Minneola   township    Diphtheria    Sept.   25-26,   1911 

Zumbrota  village    

Minneola   township    Diphtheria     Jan.     29-30,  1912 

Grant    Macsville   township    Scarlet    fever. .  ..Dec.  30, '10-Jan.  1,  1911 

Hennepin    Greenwood   township    ....Typhoid,    dysentery Aug.  23,  1910 

Bloomington    township    ..Poliomyelitis    Sept.  3,  1910 

Dayton  township   Typhoid     Dec.     27-29,   1910 

Eden    Prairie   township. .  .Scarlet  fever   April  4,  1911 

Eden   Prairie   township. .  .Scarlet   fever,    German 

measles    April 

Richfield   township   Scarlet  fever   April 

Robbinsdale   village    Scarlet   fever  April 

Orono   township    Smallpox Aug. 

Minneapolis     city,     Elliot 

Hospital    Smallpox    Nov. 

Robbinsdale  village    Scarlet  fever   Nov. 

Orono    township    Smallpox    Jan. 

Minneapolis   city    Non-specific  infection. Feb. 

Robbinsdale    village    Scarlet  fever   Feb. 

Minneapolis     city,     U.     of 

M.  student   Smallpox    Feb. 

Excelsior    village    Scarlet  fever   June 

Excelsior   township    

Hubbard     Park  Rapids  city Trachoma    May       6-15,  1912 

Itasca Bovey  village    Typhoid    Aug.        5-9,  1910 

Coleraine  village   

Marble  village    

Taconite   village    

Nashwauk    village    Typhoid    Aug.    17-19,1910 

Coleraine   village    Typhoid    Sept.         25,  1910 

Coleraine   village    Typhoid    July    13-16,  1911 

Bovev  village    

T.    149N,    R.    29W.,    Camp 
No.    3,     Crookston    Dbr. 

Co Typhoid    Nov.        7-8.1911 

Coleraine   village    Trachoma   May    15-27,  1912 

Bovey  village   

Taconite  village    

Marble  village    

Ardenhurst  township    ....Typhoid    June    12-15,  1912 

Alvwood   township    
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FIELD    INVESTIGATIONS,   AUGUST    1,    1910,   TO   AUGUST    1,    1912     Continued. 

i  !ounty.             Tow  nship,    Villa                               Subji  Date. 

Kandiyohi    Atwater    village    Scarlel   fever   May    22-24,  1911 

Lake    Lillian    township 

Lake    Elizabeth  township 

essee   township    

Willmar    township,    State 
Hospital   for  Inebriates.Diarrhoea       Vug.    ^'i-j.',,   liiil 

Koochiching    international   Falls   city. .Typhoid    Oct.     23-27,   1911 

Englewod    township    Typhoid    June    12-1.'.,   1912 

Northome   village   

Lac  Qui    Parle Dawson   village    Scarli  German 

measles    I  >ec.  '.<.   1911 

Lake    Two  Harbors  oity Diphtheria    Nov.    21-23,   1910 

Two  Harbors  city Typhoid    Nov.         23,   1910 

Two  Harbors  city Typhoid    Feb.   27-Mar.    4,   1912 

Two  Harbors  city Typhoid    Mar.        6-9,   1912 

Two  Harbors  city Typhoid    Vpril    9-11,   1912 

Lincoln    Lake    Benton    village Scarlet   fever \pril   29-Maj    l.  1911 

Lyon    Tracy  city   Scarlet     fever,     polio- 

myelitis    Vug.  29-31,  1910 

Cottonwood  village   Smallpox   Feb.  11-12,  1911 

Lucas  township  (see  yel- 
low   Medicine   county).. Smallpox    May  20-21,  1911 

ter    township    Smallpox    Inly  25-27,  1912 

McLeod    Glencoe  city   Diphtheria    May         3n,   1911 

Mahnomen    Beaulieu    village    Trachoma    May      6-15,   1912 

\\  aubon   village    

White   Earth   Agency  and 
vicinity    

Marshall    Vega    township    Typhoid    Oct.      20-23,    1911 

Warren    cltj     

Mille    l.acs Borgholm    township    Scarlel   fever,  measles.Mar.       6-7,   1911 

South   Haven  township... Leprosy    Sept.   18-20,   1911 

Morrison    Little    Falls    city Typhoid \pril   17-19,   1912 

Mower   >. Austin  city   Scarlet  fever  May    12-14,   L911 

Murray    4 Lake    Sarah    township.... Smallpox    July    26-27,   1912 

Nicollel    St.    Peter  city,  state  hos- 
pital     Diarrhoea,    typhoid \uk\         ii,  1910 

St.   Peter  city,  State  Hos- 
pital     Diphtheria    May 

Nobles    Wbrthington  village   Diphtheria    Nov.    13-15,  1910 

Ellsworth   village   Diphtheria    Oct.         !-•'■.   1911 

Norman    Spring   Creek    township.. Typhoid    Oct.  29,   L911 

Olmsted    Rochester  city  Scarlel   fever  Fan.  5-9,  L911 

Rochester  city  Scarlet   fever  Fan.  11-16,  1911 

Rochester  city  Scarlet   fever  ran,  23-31,  1911 

Rochester  city  Scarlel   fever  Feb.  12-16,  1911 

Rochester  city  Scarlet   fever   Feb.  18-19,  1911 

Rochester  city  Smallpox    May  7-8,  1911 

Rochester  city  Smallpox    Maj  12,  l"it 

Rochester  city  Scarlet   fever  Sept.  '.<'•.  1911 

Rochester  city  Scarlet    fever Vpril   23-May    1,  1012 

Rochester  city  Scarlet   fever  Maj  2-7,  1912 

Rochester  city  Scarlet   fever   May  9-11,  1912 

inter  Tail   Fergus    Falls  asylum Typhoid    Sept.   17-18,   1910 

Parkers    Prairie    village.  .Smallpox    rune   20-22,   1911 

tern    township    

Efflngton   township  

Vergas   village   Scarlet    ft  nan 

measles    i  >ct.     29-30,    L911 

-ton     Thief    River    Kails    city. .  .Typhoid    Deo.  20,    1910 

Thief   River   Falls   city... Scarlel   fever   Mar.       2-4.  imi 
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FIELD    INVESTIGATIONS,   AUGUST    1,    1910,   TO    AUGUST    1,    1912     Contin 

County.  Township,    Village,    City.  Subject.  Date. 

Pipestone    Ruthton    village    Nuisance    June       7-8j  1011 

■ 
Polk    Johnson    township    Diphtheria July    19-21J  1911 

Ramsey    St.     Paul    city,     Hamline 

University    Typhoid    Oct.  20,   1910 

St.      Paul     city-,      County 

Poor    Farm    Leprosy    Jan.  27,   1911 

Rose    township,    Dept.    of 

Agriculture,    i'.    of    M ..  Chickenpox     Oct.  25,  1911 

Rose    township,    Dept.    of 

Agriculture,    Q.    of   M.  .Chickenpox    Nov.         11,  1911 

Rose    township,    Dept.    of 

Agriculture,    U.    of    M .. Diphtheria    Nov.    13-24,   1911 

Rose    township,    Dept.    of  (11   trips; 

Agriculture,    i'.    of    M.  .Diphtheria    Dec.  21,  1911 

White  Rear  village Smallpox,   chickenpox. Jan.  18,   1912 

Redwood    Lamberton  township    Typhoid    Oct.     26-27,1910 

Renville    Cairo   township    Diphtheria    Mar.    14-15,  1911 

Cairo   township   Diphtheria    April  11-12,  1911 

Cairo    township   Diphtheria    April  27-28,  1911 

Fairfax   village    

Hector   village    Typhoid    Jan.  18,   1912 

Hector  village   Tuberculosis    Jan.  22,   1912 

Rice    Faribault  city    Typhoid    Oct.  6,1910 

Lonsdale    village    Smallpox    Jan.  25,  1012 

Webster   township    

Erin    township    Tuberculosis    Feb.        6-7,   1012 

F( nest    township    

Webster   township    

Wheatland   township    

Lock     Hills    village    Scarlet   fever   \pril     6-10,   1911 

Martin    township    German    measles    

Beaver   Creek  village Chickenpox     April  10-12,  1911 

Beaver   Creek   township.  .German   measles    

Roseau    Roseau    village    Typhoid    Dec.     18-21,1910 

St.    Louis    Duluth  city    Typhoid    Aug-.        5-9,1910 

Bibbing  village   

I  'hisholm    village    

Virginia   city    Typhoid    Aug.    17-19,1910 

Hibbing  village    : 

Duluth  city    Typhoid    Sept.   24-25,   1910 

Duluth  city   Diphtheria    Dec.    12-14,   1910 

Duluth  city   Scarlet  fever    June        2-4,  1911 

Rice   Lake   township Smallpox    June    22-23,  1011 

Ely   village    Typhoid    Aug.  31-Sept.  1,  1011 

Duluth   city    Trachoma    May     15-27,   1012 

Hibbing  village    

( 'hisholm    village    

Virginia    city    

Eveleth  villag-e    

Ely  village    

Gilbert    village    

1  tiwabik    village    

Tower    (Indian   School) 

Scott     Cedar  Lake  township Smallpox    Sept.  26-2S,  1911 

Belle    Plaine   borough Diphtheria    Dec.  10-20,  1011 

Shakopee    city    Smallpox,   diphtheria.  ..Ian.  3,   1012 

Credit   River    township.  .  .Scarlet  fever    Ian.  S,   1012 

Sherburn     Becker   township    Typhoid    Oct.   31-Nov.    1,  1010 

Santiago    township    Diphtheria     Jan.    31-Feb.    2,  1011 

Becker    township    Typhoid    April  3.  1011 

Santiago    township    Typhoid    ..Oct.  10,  1911 

Stearns    Melrose  village    Typhoid    Nov.  26,   1910 

Freeport   village    Scarlet   fever    Ian.       0-10,  1012 

Sauk  Center  city Scarlet  fever   July    22-23,  1912 

Sauk  Center  township 

Getty  township    

Steele    Owatonna  •  city    Typhoid    Dec.        4-5,  1010 

Owatonna   city    Tuberculosis    Feb.         2-3,  1012 
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inty.  Township,   Vill  i  Subji 

Morris  <-iiy   Dysentery    \ux 

Morris  city   Diphtheria    Dec.    11-12,  li'H 

Morris  city   Diphtheria    Dec.    14-15,  1911 

Traverse    Wheaton    village    Muslinka  ditch  trial..  Jan.  IS- i 

Wabasha    Plainview    village    Diphtheria    Dec.  2-4,  1911 

Wadena   Wadena   village    Dairy   inspection    Oct.  9,  1910 

Washington    Stillwater   city    Leprosy    Nov.  2.  1910 

Watonwan    \ntrim    township    Smallpox    Feb.      9-10 

Fieldon   township    

h    Branch    township 

Wilkin    Campbell   village    Scarlet    fever,   German 

jles    Vpril  25-26,   191 1 

Kent    village    Scarlet  fever   May    15-17,  1911 

McCauleyville    township 

Mitchell    township    

NOrdict    township   

Robert  township    

Winona    St.   Charles  city Scarlet   fever   Feb.    16-18,   1911 

Norton    township    Scarlet   fever   Mar.    18-21,   1911 

I't lea   village    

i    township   

village Scarlet  fever   Vpril  13-14,  i!»li 

Elba   township   Measles    

water    township    

Dakota    village    German   measles    April  14-15,  1911 

i  tresbach    township    

Hartford    township   

Hillsdale    township    Diphtheria    Feb.  16.   L912 

Winona    township    

Wright    Vlbertville    township    ....Scarlet  fever   Feb.      9-10.  1011 

St.    Michaels    township 

Yellow    Medicine. ..Echo   village    Smallpox    May  '20-21.  1911 

Echo   township    

Posen    township   

Sio  township 

W 1    Lake   villaere 

W I    Lake    township 

rter  village    Tuberculosis    Doc.    27-28,  1911 

by    village    Tuberculosis    \pril      2-3.  1912 

TYPHOID    FEVER.    DYSENTERY.    DIARRHEA. 

Water,  formerly  a  great  route  of  Infection  in  epidemics  of  typhoid  fever, 

dysentery  and  diarrhea,  is  now  easily  and  immediately  made  safe  by  the 
hypochlorite  treatment.  In  public  and  private  water  supplies  subject  to 
continuous  or  occasional  pollution,  the  hypochlorite  should  be  used  without 
waiting  for  an  epidemic  to  force  this  action. 

While  the  hypochlorite  treatment  is  cheap  and  convenient  and  gives 
immediate  control  of  a  most  important  epidemiological  factor,  dilute  sewage 
made  safe  by  hypochlorite  treatment  alone  should  not  be  accepted  as  B 
public  water  supply  if  there  is  any  practical  way  of  obtaining  a  clean 
safe  water. 

The  typhoid  fever  epidemics  briefly  mentioned  in  this  report  show 
the  remarkable  results  obtained  where  the  emergency  hypochlorite  plant 
has  been  used. 

The  lirsi  report  gave  in  detail  the  results  of  hypochlorite  treatment 
Of  the  polluted  water  at  Baudette  and  Spooner  following  the  forest  Are  of 
October,  1910. 
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In  Anoka  the  emergency  plant  was  put  into  operation  February  24, 
1911,  after  the  main  route  of  infection  had  been  clearly  shown  by  epidemi- 
ological and  laboratory  data  to  be  the  public  water  supply  from  the  Rum 
River.  The  local  health  officer,  Dr.  A.  T.  Caine,  had  been  very  energetic 
in  getting  the  people  to  boil  all  drinking  water  from  the  taps  and  the 
sudden  drop  in  the  number  of  new  cases  was  due  to  this  precaution  rather 
than  to  the  hypochlorite.  Bacteriological  analyses  of  the  raw  and  treated 
river  water  proved  the  efficiency  of  the  hypochlorite  nevertheless  and  it  is 
notable  that  no  more  typhoid  appeared  in  Anoka  after  the  boiling  of  drink- 
ing water  had  been  generally  discontinued.  Only  two  cases  developed,  one 
a  driver  for  the  fire  department  on  April  25th  and  another  a  driver  for  a 
livery  on  April  30th.  No  doubt  these  two  men  were  careless  and  drank 
untreated  Rum  River  water  although  they  denied  having  done  so. 

The  Brainerd  epidemic  of  1912  proves  the  need  of  expert  supervision 
of  hypochlorite  plants  operated  by  local  authorities.  Reference  to  the 
summary  shows  what  happened  under  careless  management  of  the  plant. 
It  may  be  said  that  no  case  has  been  traced  to  city  water  infection  since 
the  operation  of  the  plant  was  corrected  and  that  only  three  cases  have 
been  reported  from  Brainerd  between  June  7,  and  January  1,  1913. 

As  a  result  of  the  epidemiological  work  at  Camp  No.  3  of  the  Crookston 
Lumber  Company,  township  149  north,  range  29  west,  Itasca  county.  Mr. 
H.  A.  Whittaker  of  the  Laboratory  Division,  devised  upon  the  suggestion 
of  the  epidemiologist,  an  outfit  for  the  treatment  of  camp  or  domestic  water 
supplies  with  hypochlorite.  Several  lumber  camps  have  been  furnished 
with  these  outfits  with  good  results. 

At  International  Falls  typhoid  fever  decreased  rapidly  after  the  hypo- 
chlorite plant  began  to  operate,  October  25,  1911,  and  no  cases  of  typhoid 
have  been  reported  since  November  15,  1911,  to  date,  January  1,  1913. 

In  the  Little  Falls  investigation  the  use  of  river  water  could  not  be 
excluded  in  any  case.  In  recent  cases  it  was  positively  determined  and  in 
old  primary  cases  the  other  usual  routes  of  infection  were  excluded.  An- 
alyses of  the  water  by  the  Laboratory  Division  showed  sewage  pollution 
and  a  model  hypochlorite  plant  was  promptly  installed  by  the  engineering 
division  which  is  a  credit  to  the  city.  The  civic  league*  assisted  by  the 
school  and  health  departments,  entered  upon  a  vigorous  campaign  against 
flies,  open  privies,  manure  heaps  and  unsanitary  or  unsightly  conditions 
in  general  with  excellent  results. 

The  history  of  the  Two  Harbors  typhoid  fever  epidemic  is  very  import- 
ant from  a  public  health  standpoint  because  the  route  of  infection  for 
primary  cases  was  water  alone;  flies  and  milk  were  not  concerned.  The 
prompt  installation  of  the  emergency  hypochlorite  plant  by  the  engineering 
division  stopped  the  spread  of  the  disease  and  demonstrated  the  efficiency 
of  the  hypochlorite  method  so  thoroughly  that  the  most  ignorant  person 
was  convinced. 

In  discussing  this  epidemic  the  same  subject  headings  as  far  as  pos- 
sible will  be  used  as  were  used  in  writing  up  the  Mankato  typhoid  fever 
outbreak.  Some  additional  information  is  available  for  the  Two  Harbors 
epidemic.  Some  factors  concerned  in  the  Mankato  epidemic  were  not  con- 
cerned in  this  epidemic,  but  for  purposes  of  study  and  comparison  the  use 
of  similar  subject  headings  and  similar  tables  seems  to  be  the  best  plan. 
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Comparing  these  two  epidemics:  in  both  the  infection  spread  through 
the  public  water  supply.  The  Mankato  epidemic  occurred  in  June  and 
July,  1908;  the  Two  Harbors  outbreak  in  January  and  February,  1 '. » 1 1: .  Man- 
kato'S  population  was  about  10,000;  that  of  Two  Harbors  about  5.000.  A 
very  large  number  of  transients  were  concerned  at  .Mankato;  at  Two 
Harbors  so  far  as  known  no  transient  contracted  typhoid  fever.  At  .Man- 
kato the  preliminary  epidemic  of  diarrhea  caused  an  investigation;  the 
people  were  warned  long  before  any  typhoid  fever  appeared  and  instructed 
what  to  do.  The  hypochlorite  method  had  not  been  developed  at  that 
time,  but  all  the  other  preventive  procedures  were  urged. 

At  Two  Harbors  the  notification  of  the  outbreak  came  when  the  epi- 
demic was  at  its  height.  The  emergency  hypochlorite  plant  immediately 
cut  off  the  route  of  primary  infection.  The  education  of  the  public  to 
prevent  secondary  infections  through  contact,  food,  milk,  etc.,  was  begun, 
the  time  of  the  visiting  nurse  being  devoted  chiefly  to  this.  The  same 
general  methods  were  used  in  both  epidemics,  i.  e.,  house-to-house  visits 
by  epidemiologist  and  visiting  nurse,  collection  of  detailed  case  data,  pub- 
lication of  newspaper  articles,  distribution  of  handbills  to  houses,  public 
lectures,  household  practical  demonstrations  illustrating  the  procedure  to 
prevent  contact  and  food  infection,  the  difference  being  that  in  Mankato 
these  measures  began  during  the  incubation  period  of  the  first  typhoid 
fever  cases,  in  Two  Harbors,  after  considerable  opportunity  for  contact  in- 
fection, had  existed  for  some  time.     The  results  in  both  places  were  good. 

The  first  notification  that  typhoid  existed  in  Two  Harbors  was  received 
February  27,  1912,  when  a  letter  dated  February  26th,  from  Dr.  J.  I).  Budd 
and  a  telephone  message  from  Dr.  M.  K.  Knauff,  health  officer,  apprised  the 
State  Board  of  Health  of  the  epidemic.  The  physicians  said  that  forty  or 
tiny  cases  had  developed  within  twenty  days  and  that  the  situation  was 
becoming  worse  daily.  The  cases  were  generally  distributed  over  the  city; 
both  adults  and  children  were  affected.  Practically  all  of  the  cases  were 
residents  who  had  not  been  out  of  the  city.  All  used  city  water.  The 
season  eliminated  hies;  the  nature  of  the  milk  supplies  eliminated  milk, 
while  the  distribution  and  the  explosive  character  of  the  epidemic  pointed 
to  one  common  factor  water.  Our  knowledge  of  the  conditions  in  Two 
Harbors  and  our  previous  experience  with  typhoid  fever  in  that  city  con- 
firmed this  obvious  deduction  and  indicated  exactly  what  should  be  done. 

Mr.  H.  A.  Whittaker  Of  the  Laboratory  Division  and  Mr.  J.  A.  Childs 
of  the  Engineering  Division  at  the  request  of  Dr.  A.  J.  Chesley,  were  in- 
structed to  proceed  at  once  with  him  to  Two  Harbors.  The  emergency  hypo- 
chlorite plant  was  expressed  on  the  same  train,  which  arrived  in  Two  Har- 
bors the  morning  of  February  the  28th.  Mr.  Whittaker  and  Mr.  Childs  im 
mediately   began  the  installation  of  the  emergency  hypochlorite  plant.     Dr. 

Chesley,  alter  consulting  with  the  health  officer,  the  citj  Officials  and  the 
physicians,  and  obtaining  a  list  of  patients,  began  a  house-to-house  visitation 
lo  gel  complete  epidemiological  data.  A  meeting  of  the  board  of  heal'h  was 
called,  the  epidemic  discussed,  conclusions  from  the  epidemiological  data  ><'• 
forty-four  cases  seen  that  day.  were  given,  and  a  positive  statement  made  that 
cit\  water  was  the  route  of  infection  and  that  twenty-one  days  after  begin- 
ning of  hypochlorite  treatment  of  the  citj  water  no  rises  would  develop  ex- 
cept secondaries  infected  tb'-ough  contact,  etc.  It  was  pointed  out  that  although 
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the  season  eliminated  flies,  immediate  steps  must  be  taken  to  prevent  sec- 
ondary infections  through  contact  and  food.  A  visiting  nurse  was  applied 
for  and  granted  to  the  board  of  health  by  the  city  council.  Certain  officials 
and  many  other  people  in  Two  Harbors  doubted  the  statements  of  the 
epidemiologist  in  regard  to  the  water,  of  the  purity  of  which  they  were 
certain.  The  physicians  did  everything  in  their  power  to  aid  in  the  investi- 
gation and  the  work,  and  considering  the  great  increase  in  their  practice 
and  that  they  had  to  work  day  and  night  with  very  little  rest,  they  deserve 
the  gratitude  of  the  public  for  their  assistance. 

The  reports  of  the  Laboratory  and  Engineering  Division  give  the  details 
in  regard  to  the  hypochlorite  plant  and  the  examination  of  the  water  supply. 
Here  only  the  epidemiological  data  and  the  methods  of  preventing  secon- 
dary infections  will  be  considered. 

In  reference  to  the  manner  in  which  the  water  supply  became  infected, 
an  article  published  in  the  Journal  News  of  Two  Harbors  is  quoted.  It 
shows  the  public  indifference  to  expert  advice  given  years  before  this  dis- 
aster occurred.  The  history  of  the  epidemic  also  shows  how  intelligently 
the  public  may  act  upon  expert  advice  when  they  were  convinced  by  this 
disaster  of  its  value.  This  article  was  printed  six  years  after  our  first 
investigation  and  since  the  conditions  remained  almost  exactly  the  same  in 
1012  as  in  1906,  only  a  word  or  two  was  necessary  to  cover  the  changes 
since  1906. 

Quoted    from   Two    Harbors   Journal-News,   April  4,    1012. 
SIX    YEARS'    HISTORY    OF    TYPHOID     IN     TWO     HARBORS. 

Six  years  ago,  March  28-29,  1906,  Dr.  M.  W.  Hill  (then  assistant  director  of 
the  laboratory)  and  Mr.  R.  n.  Whinery  (then  chemist  and  sanitary  engineer), 
representing:  the  State  Board  of  Health,  made  an  investigation  of  the  typhoid 
fever  situation  in  Two  Harbors.  The  epidemiological  data  were  discussed  by  Dr. 
Hill  in  his  report   to  Dr.   Bracken,  as  follows: 

"It  will  be  seen  that  the  age  of  distribution,  sex  distribution,  nationality,  occu- 
pation and  map  location  of  the  cases  indicate  a  random  infection  of  the  popula- 
tion, which  could  only  be  due  to 

First — A  very  general  source   of  infection,    or 

Second — A  considerable  number  of  sources,  each  acting  on  a  limited  number 
of  people  at  about  the  same  time.  There  are  remarkably  few  contact  cases; 
and  in  only  two  cases  does  the  evidence  even  suggest  milk.  No  intimate  social 
relationships  could  be  traced  amongst  the  various  patients — common  eating  places, 
banquets,  etc.  Tt  would  seem  then  that  one  general  source  of  infection,  not  ex- 
tensive or  concentrated  in   action — must  have   existed,   and   this  no  doubt  was   the 

water    supply. 

The  possible  sources  of  contamination  of  the  city  water  supply  were  dis- 
cussed by  Mr.   Whinery   in   his  report   to  Dr.   Bracken  as   follows: 

From  a  field  inspection  the  writer  is  led  to  believe  that  the  possible  sources 
of  contamination  to  the  public  supply  before  it  is  pumped  into  the  mains  are  five 
in   number  and  are  as  follows  in   the  order  of  their   importance: 

1.  Creek. 

2.  Leak  in  inlet  pipe  near  shore. 

3.  Pump  well. 

4.  Lake   Superior. 

a.  Storms. 

b.  Currents. 
r>.     Sewer   outlet. 

"Creek.  The  creek,  as  before  mentioned,  is  in  reality  a  sewer,  for  at  least 
half  of  the  town  of  Two  Harbors.  In  fact,  Dr.  Hill  in  his  investigation  found  that 
typhoid  feces  had  actually  been  deposited  in  this  stream.  With  certain  knowl- 
edge, therefore,  that  typhoid  bacilli  were  introduced  into  Lake  Superior  within 
less  than  one-half  mile  of  the  water  works  intake,  the  next  thing  is  to  deter- 
mine whether  such  bacilli  are  liable  to  find  their  way  into  the  public  water  sup- 
ply. There  can  be  no  doubt  of  the  fad  that  such  a  liability  exists.  From  in- 
formation furnished  by  the  Branch  Hydrographic  office.  Department  of  the  Navy, 
locate  l  at  Duluth,  it  can  be  stated  that  regardless  "f  the  direction  of  the  wind. 
the  currents  are  such  as  to  carry  the  water  from  the  creek  in  the  direction  of 
the  intake,  in  fact,  the  wind  is  the  potent  factor  in  setting  up  currents  which 
would  have  this  effect,  since  if  they  are  from  the  lake  toward  the  shore  an  under- 
tow   is    created    off   Shore.      This    undertow   would    be    set    up    if   the    wind   were    from 
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the  east,  south  or  Intermediate  directions.  As  a  matter  <>f  fact,  the  directions 
from  which  the  prevailing  winds  in  this  vicin  tj  tome  during  the  months  of 
November,   December  and  January,  are  southwesl   and  are  evenly  divided   between 

westerly  .- 1 1 1 < I   northeasl    in   February.     During   n ther  months  thej    are  from  the 

northeast.  According  to  local  authoritj  and  in  the  hydrographer  In  the  branch 
office  al  Duluth,  there  Is  a  well  defined  currenl  passing  down  from  the  north 
shore  of  Lake  Superior  from  northeasl  i"  southwest.  All  the  Indications  there- 
fore are  thai  both  wind  and  currents  would  make  the  liability  of  contamination 
from  this  source  a  certainty.  On  the  other  band,  the  depth  of  the  i nl«- 1  sixtj 
feet — would  make  such  a  means  of  contamination  look  doubtful.  If,  however, 
storms  of  sufficient  violence  occurred  there  Is  no  doubt  thai  such  contamination 
would  be  carried  t<>  this  depth.  To  obviate  the  possibility  of  contamination  from 
the  creek  tin-  proper  procedure  would  of  course  be  to  cul  off  all  sources  of  con- 
tamination to  the  creek.     V"  do  this  the  presenl  sewer  system  should  of  necessity 

i x tended    to    include    all    thai    territory    at    presenl    supplying    sewage    to    the 

creek.  A  stringenl  policing  of  the  drainage  area  of  the  stream  Included  within 
ihe   limits  of  the   town   should  also   be   enforced. 

"Leak   near   Shore    in    Inlet    Pipe.      During    the   latter    pari    of    December,    1905, 
an   investigation   was   made   bj    the   town   officials   to  determine   whether  "i-   t . > ■  t   a 
leak    existed    In    the    Inlel    pipe.      As    to    the    results    of    this    investigation,    0] 
seems   td   differ,    several   men    interviewed    by    the    writer    members   of    the    water 
committee,   council,  and  one   man   of  the  local   board  of  health     claiming  thai    the 

inlet   pipe   is  practically   Intact.     The   engii r  at    the   pumping  station   claims,   on 

the  other  hand,   thai    i nsiderable   leak    dues  exist   at   the   first    ball  joinl    in    the 

inlet  pip.-  aboul  twenty-five  feel  off  shore  and  in  less  than  ten  feel  of  water, 
in  support  of  this  he  says  that  he  ins  noticed  that  at  linns  the  temperature 
and  appearance  ut  the  water  is  much  changed,  the  temperature  being  higher  and 
the  water  becoming  very  turbid.  This,  he  says,  occurs  even  when  there  is  no 
high  wind  "I'  waves.  This  could  only  be  accounted  fur  by  the  supposition  that 
there  is  a  leak  in  the  inlet  pipe  either  close  tu  shore  or  in  shallow  water,  since 
it  would  take  a  violent  stnrm  tu  agitate  the  bottom  of  'he  lake  in  the  vicinity 
of  tin-  inlet.  To  determine  whether  a  leak  did  exist,  the  water  was  entirely 
removed  from  the  well  and  compressed  air  forced  out  through  tin-  inlet  pip'-. 
The  appearance  of  bubbles  at  the  surface  of  the  lake  between  the  pumping  sta- 
tion and  the  inlet  would  indicate  a  leak.  All  parties  admit  'hat  some  bubbles 
were  noticeable,  bul  the  engineer  is  the  only  one  who  is  <>t  the  opinion  that  thej 
are  sufficienl  tu  warrant  the  belief  that  any  considerable  leak  existed.  In  the 
opinion  of  the  writer  the  presence  or  absence  of  such  a  leak  should  he  positive- 
ly determined  it'  an  uncontaminated  water  supply  is  tu  be  guaranteed,  since  all 
the  remarks  in  the  preceding  paragraph  concerning  winds,  currents,  etc.,  would 
apply  tu  the  leak  as  well  as  the  intake  and  with  more  force  a,lso  if  it  were  found 
that    a    leak    exists    near    the    shore    in    Shallow    water. 

"Pump  Well.     Liability   tu  contamination   in   the  pump  well   is  [dent. 

This  well  was  cleaned  out  during  the  firsl  part  of  December  (1905).  That  it  was 
nut  thoroughly  dune,  however,  is  true,  for  the  writer  in  taking  a  sample  from 
this  well  noticed  sticks,  and  other  light  material  floating  un  tin-  surface  of  the 
water.  The  inside  surface  is  nut  lined  with  lenient  and  the?,-  is  a  large  hole 
in  the  side  of  the  well   where   ;  m   pipe   enters.     Tin'   writer  would   recom- 

mend thai  'he  well  i"  completely  emptied  and  thoroughly  cleaned.  All  existing 
hules  should  tlnn  be  tilled  and  ihe  entire  inner  surface  of  the  well  given  a  thick 
lining  of  neat  Portland  cement.  At  regular  intervals  in  the  future  the  cleaning 
process  should   be  repeated   and   all   cracks   kept    carefully   sealed   up. 

"Sewer  Outlet.  The  liability  of  the  public  supply  becoming  polluted  from  thf 
sewer  is  very  small.  All  existing  currents  tend  tu  carry  this  sewage  directlj 
away  from  the  inlet.  The  intake  is  protected  from  this  source  of  contamination 
by  a  poinl  ut'  laud  which  juts  nut  between  tin-  two  ami  also  by  a  break-water 
nearly  a  quarter  ut   a   mile  in  length. 

"Lake  Superior.  The  water  of  Lake  Superior  ought  tu  b<  a  good  domestic 
supply,   since   ii    is   large   in   volume   ami    has   few   large   cities  discharging   sewage 

Into  it.     Tl tcurrence  of  high  winds  ami   resulting  storms  mighl   bo  agitate  the 

bottom  even  at  sixty  feet,  as  to  affect  the  water  supply  in  question,  but  this  is 
nut   likely   tu   be  uf   frequenl   occurrence." 

Bacteriological   analyses   <•(  water  samples   collected   by    Dr.    ECnauff  every   few 
■  lavs   during     \irii   ami    May,    1906,    showed    an    intermittent    pollution   uf   the    citj 
by    sewage       These    analyses    confirmed    the    conclusions    made    from    the 
epidemiological  ami   engineering  data. 

Prom  tin  deaths  dm-  tu  typhoid  fever  in  Two  Harbors,  the  probable  number 
of   cases    may    be   calculated.      The    average    death    rate    in    Mlnm  >•    per 

cent    (according  to   the    1909-1910  report   of  state   Board  of  Health,   page    12).     The 

•  bath  rate  lor  the  Manka'o  epidemic  of  1908  was  i'. ' ._.  per  •  tlcally  twice 
as   greal    as    the   general    average    death    rate    in    the   state.     Estimating   from   a    7 

per   cut*  death   rate  basis,   the  number  of   cases  for  Two   Harbors  is  as   follows 

i  teaths 

i  reported  I  I  estimated  i 

1906 85 

1907 71 

1908 ;:  42 

1909 T  L00 

Some    deaths    probably    were    credited    tu    Two    Harbors,    although    the    patients 
were  Infected   elsewhere  ami   merelj    In  Two   Harbors   fur   ti 


216 


FOURTH    BIENNIAL   REPORT  OF  THE 


Dr.  Mill  collected  data  on  25  cases  originating  in  Two  Harbors  in  1906  and  on 
10  cases  infected  outside  of  the  city   imt    treated   in   the  hospitals. 

January  17-18,  1910,  Dr.  Hill,  Director,  Epidemiological  Division,  and  Mr.  J.  A. 
Childs,  at  the  Engineering  Division,  investigated  the  typhoid  fever  problem  in 
Two  Harbors,  in  reporting  to  Dr.  Bracken,  Dr.  Hill  discussed  the  situation  as 
follows: 

"Considering  the  cases  month  by  month,  as  thej  would  be  considered  by  any 
one  on  the  ground  at  the  time  they  occurred,  the  9  September  cases  remain 
obscure.  The  four  October  cases  are  also  obscure.  It  is  difficult  to  determine 
much  concerning  old  cases  like  these  now — the  people  have  forgotten  dates  and 
facts,  essential  witnesses  have  perhaps  moved  away,  etc.,  and  deductions  based 
on  four  cases  are  not  likely  to  be  strong.  The  same  may  be  said  of  the  November 
cases.  It  is  very  noticeable  that  of  the  twelve  primary  cases  in  these  three 
months,  but  two  were  adults.  As  noted  beyond,  all  the  cases  are  explainable  now 
only  as  water  cases. 

"Turning  to  the  December  and  January  cases.  22  primary  cases  were  seen, 
the  rest  failing-  in  the  incomplete  class.  Of  these  eight  were  adults;  fourteen 
under  21;  twelve  were  of  school  age;  sixteen  were  males;  six  females;  the  dis- 
tribution in  the  city  was  fairly  uniform;  there  was  no  social  or  other  direct  con- 
nection between  them,  as  a  rule;  the  milkmen  differed  and  there  was  no  his- 
tory of  infection  in  the  milkmen's  families;  Hies  would  not  act,  except  possibly 
for'  the  earlier  cases,  and  outdoor  closets  were  not  at  all  common,  especially 
where  the  cases  existed;  the  children  had  the  same  water  supply  at  school  as  at 
home;  they  attended  different  schools  and  did  not  eat  their  lunches  there,  but  at 
home;  in  fact,  applying  the  usual  formula  of  food.  milk,  water,  lingers  and  flies, 
the  December  and   January   cases  are,    by    elimination,   water   cases. 

"On  investigation  of  the  water  supply  it  was  found  that  the  conditions  existing 
in  March,  1906,  when  a  previous  investigation  of  a  somewhat  similar  but  more 
prolonged  outbreak  was  made,  remained  practically  the  same  except  that  a  septic 
tank  now  treats  the  sewage  from  the  city  north  of  Fifth  avenue.  This  area 
formerly  drained  more  or  less  directly,  chiefly  by  surface  wash,  into  a  creek  into 
which  the  septic  tank  now  discharges.  Owing  to  the  installation  of  a  definite 
sewer  system  for  this  district,  it  would  appear  that  all  the  sewage  from  this  dis- 
trict now  is  collected  and  discharges  at  the  same  point  in  Burlington  Bay  as  did 
the  indirectly  collected  sewage  and  surface  wash  of  the  same  area  at  the  time 
of  the  first  "investigation;  in  brief,  that  except  for  what  action  the  septic  tank 
may  exercise,  the  sewage  discharges  more  direct,  mote  concentrated  and  from  a 
greater  area  than  formerly.  The  fact  that  the  earlier  outbreak  showed  at  no  time 
more  than  five  cases  in  any  one  month,  while  the  present  one  yielded  eighteen 
in  December  alone,   tends  to  confirm  this. 

"Hence  the  opportunities  for  contamination  of  the  water  supply  by  the  same 
path  traced  in  the  "earlier  outbreak  of  1906  still  exist,  the  chief  difference  being 
that,   except  for  the  septic   tank,    they   are   probably   greater. 

"This  consideraion  of  the  outbreak  of  December.  1909,  and  January,  1910, 
suggests  that  the  earlier  cases  in  October  and  November  may  have  been  due  to 
the  same  cause.  The  youth  of  the  cases  occurring  in  these  months  might  at 
first  suggest  milk,  but  the  records  exclude  this.  Thus  the  only  conclusion  left 
open  to  us  at  this  stage  of  knowledge  of  the  epidemiology  of  typhoid  is  that  the 
water  supply  was  responsible  at  least  as  far  back  as  <  ictober,  but  that  the  water 
has  at  no  time  been  grossly  contaminated,  probably  a  little  reaching  the  supply 
from  time  to  time,  more  in  November  (explaining  the  sharp  increase  of  cases  in 
I  December)   than  before   that  time. 

"Mr.  Childs  called  attention  to  the  fact  that  many  of  the  earlier  cases  occurred 
in  the  district  tributary  to  the  septic  tank,  and  this  point  may  account  for  the 
December  rise;  by  more  accumulation  and  overlapping  of  the  amount  of  typhoid 
excreta   reaching   the   intake. 

"The  records  of  the  United  States  Weather  Bureau  show  a  heavy  rainfall  with 
snow  at  Two  Harbors  about  the  middle  of  November,  with  northwest  winds  pre- 
vailing. The  hydrographic  bureau  indicated  in  1906  that  a  current  ran  from  the 
mouth  of  the  creek  in  question   towards  the   intake,   regardless  of  winds." 

The  calculation  based  upon  a  1%  death  rate  indicates  that  there  were  about 
185  cases  in  1910,  the  number  of  deaths  from  typhoid  fever  in  Two  Harbors  being 
thirteen    (eleven    males,    two    females,    all   adults*. 

Dr.  Hill  followed  up  and  obtained  as  complete  data  as  possible  for  forty-nine 
resident    cases   which    developed    first    symptoms   as    follows: 

In  September.  1909.  five  cases;  October,  five  cases:  November,  ten  cases;  De- 
cember, twenty-tw'o  cases,  and  in  January.  1910.  seven  cases.  Dr.  Christenson 
reported  in  March.  1910.  five  cases;  in  April,  twelve  cases.  No  further  reports 
were  made  to  the  State  Board  of  Health  until  November  23.  1910.  when  Dr.  Budd 
reported  eight  resident  cases  to  Dr.  Chesley,  who  was  here  on  account  of  a  diph- 
theria  epidemic. 

In  1911  no  typhoid  fever  reports  were  made  to  the  State  Board  of  Health 
except  for  the  patients  who  died.  (In  April  two  females.  16  and  26  years:  May, 
one  male,  22  years:  June,  one  male,  25  years:  July,  one  female.  14  years;  October, 
one  male,   25  years;    November,   one  female.    15  years.) 

If  seven  fatal  cases  represent  lr'r  of  all  the  typhoid  cases  in  1911.  there  were 
about  100  cases;  some  of  these  arising  during  October,  November  and  December 
have  recently  been  reported.  Their  discharges  got  into  the  water  supply  in  un- 
usual quantity,  owing  to  the  conditions  prevailing  this  year  and  precipitated  the 
present   epidemic.     There   is  no  use  discussing   the  present  epidemic.     Everyone   is 
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familial-  with  it.  The  hypochlorite  treatment  of  the  water  was  begun  as  Boon  as 
possible  after  the  State  Board  of  Health  had  been  notified.  Withoul  doubt  there 
will  be  some  cases  besides  those  due  to  cltj    water  infection.     The  public  has 

instructed    how    to  avoid    Infection   through    the   other   routes,    i.    ••.,   contact,    f L, 

milk.   lips,  etc.,  and   we  hope  thai   few  such  Infections  will  occur. 

The    most    important    thing   is   to  decide   what    should    be  prevent   a 

repetition  of  the  foregoing  typhoid  history  in  Two  Harbors.  This  is  a  problem 
for  the  sanitarj  engineer,  and  the  Engineering  Division  of  the  state'  Board  of 
Health  should  be  consulted.  When  changes  have  been  made  which  will  abso- 
lutelj  prevent  sewage  pollution  of  the  water  supply,  there  still  remains  a  most 
important  work.  This  is  the  enforcement  every  day  in  the  year  of  the  Board  of 
Health   regulations  for  typhoid  cases." 

LOCAL    WORKERS. 

The  nurse  chosen  by  Dr.  M.  K.  Knauff  was  Miss  Catherine  Finn  and 
Iter  work  was  excellent  in  every  respect.  In  fact,  she  carried  out  her  in- 
structions so  faithfully  and  so  tactfully  that  there  was  practically  nothing 
which  required  the  presence  of  an  epidemiologist.  This  is  shown  clearly 
in  the  following  outline  of  the  epidemiologist's  visits:  He  arrived  in  Two 
Harbors,  8:40  a.  m.,  February  28th  and  left  at  5  p.  in.,  March  1st,  having 
seen  all  known  or  suspected  typhoid  fever  cases;  obtained  complete  epi- 
demiological case  data;  given  each  family  typhoid  circulars  II  and  111,  as 
well  as  verbal  advice  about  the  prevention  of  contact  infections  and  met 
with  the  board  of  health  and  conferred  with  other  city  officials  in  regard 
to  the  management  of  the  epidemic.  The  city  council  granted  the  health 
officer's  request  for  a  visiting  nurse  March  4th  and  Dr.  Chesley  returned 
tc  instruct  the  nurse;  arrived  in  Two  Harbors  8:40  a.  m.,  March  7th,  leaving 
there  at  12:10  p.  m.,  March  9th.  Duplicate  "spot  maps"  were  made,  all  new 
case's  were  seen  and  the  epidemiological  data  brought  up  to  date  and  the 
nurse's  work  systematized.  At  this  time  a  folder  entitled  "How  to  Escape 
Typhoid  Fever,"  was  printed  by  the  Journal  News  and  distributed  to  every 
house  in  the  city  at  city  expense.  Dr.  Hill  prepared  the  material  for  this 
folder  and  Dr.  Budd  delivered  an  address  to  the  railroad  employes  which 
was  later  printed  and,  without  doubt,  was  the  means  of  educating  many 
persons  in  the  avoidance  of  infection. 

Mr.  C.  W.  Small,  editor  of  the  Journal  News,  gave  the  public  most 
timely  information  in  his  paper.  The  city  librarian  made  a  special  shelf 
for  publications  on  typhoid  lever  and  advertised  the  books  in  order  to 
attract  the  attention  of  the  public. 

The  physicians  gave  talks  at  various  meetings  and  even  the  moving 
picture  show  got  the  spirit  of  co-operation  and  ran  films  about  typhoid 
fever. 

It  was  not  until  word  was  received  that  the  visiting  nurse  work  had 
been  discontinued,  thai  a  third  trip  to  Two  Harbors  was  made.  Dr.  Cheslej 
arriving  at  8:40  a.  in.,  April  10th,  made,  through  the  council,  arrangements 
for  continuing  the  work  of  the  nurse,  etc,  etc.,  and  left  at  t:.">n  p.  in.,  the 
same  day.  These  facts  are  mentioned  to  emphasize  the  remarks  about 
the  good  work  done  by  the  health  officer,  visiting  nurse,  physicians,  the 
press  and   certain   public  spirited   citizens. 

EPIDEMIOLOGICAL    DATA. 
In    addition    to   the    routine    epidemiological    data    (see    Dr.    Hill's    article 
entitled  "Detailed   Procedures,  Etc.,"  page  234)   the  nurse  collected  special 
data    for  the   1912  caees  atol   for  members  of  their  families  exposed   to  them, 
a    total  of  180  cases  and   .",  Is    exposed   persons. 
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I.   Special    Points   Concerning    Each    Patient. 


a.  Health  before  the  attack — (good,  fair,  poor.) 

b.  Previous  typhoid   (date  and  remarks.) 

c.  Qualification  of  person  caring  for  patient  (graduate  nurse,  hospital 
trained,  not  a  graduate,  "practical"  not  hospital  trained,  mother,  wife  or 
other  member  of  family.) 

II.      Special    Points  Concerning   Each   Member  of  Family. 

a.  Age,  sex,  present  health,  previous  typhoid. 

b.  Amount  and  character  of  exposure,  by  contact,  use  of  city  water. 

c.  Length  of  residence  in  house. 

These   data   were   tabulated   under   the   following  headings: 


( Concerning  the  Patient 

Concerning  the   Members  of 
the  Families 

Map 

( !ase 
No. 

Age                 Sex 

Previous  Health             Date  of 

Kind  of 
Nurse 

Age                 Sex 

Present  Health 

No. 

Good 

Fair 

Typhoid 
Poor 

Good 

Fair 

Pocr 

I  loncerning  the  Members  of  the  Families — Continued 


Exposure — Character  and  Amount 


Used  City  Water 


Contact  with  Patient 


How  Long         Date  of 

in  Previous 

House  Typhoid 


Much 


Little  None  Much 


Little 


None 


From  this  general  tabulation  the  different  factors  were  selected  which 
immediately  refer  to  the  above  mentioned  points.  In  following  the  order  of 
subjects  of  the  Mankato  report  to  facilitate  comparison  similar  tables  are 
given  for  Two  Harbors: 


1912   TYPHOID    CASES    DIRECTLY    OR    INDIRECTLY    FROM    TWO    HARBORS 

WATER    INFECTION. 

Cases.  Males.  Females.  Total. 

Primary     78  S4  162 

Secondary     9  9  18 

Total S7  93  180 

At  Two  Harbors  the  hypochlorite  treatment  of  the  water  began  on  the 
afternoon  of  February  29th  and  cases  developing  first  symptoms  later  than 
March  15th  were  very  carefully  investigated  to  determine  the  source  and 
route  of  infection  since  our  experience  in  Mankato  showed  that  the  aver- 
age incubation  period  for  typhoid  fever  is  fourteen  days.  Previous  to  the 
hypochlorite  treatment  there  was  ample  opportunity  for  water  infection, 
for  no  precautions  had  been  taken  except  that  certain  careful  families  boiled 
the  water.  Cases  with  first  symptoms  before  March  22d  classed  as  secon- 
dary infections,  are  so  classed  advisedly  as  it  is  impossible  to  exclude  water 
infection. 
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The  first  systematic  work  against  contact  infection  was  begun  February 
28th   inn   the  measures   advocated   were  not   generally   adopted   in   families 

without  trained  nurses  until  .March  9tb  when  the  circulars,  "How  to  Escape 
Typhoid  Fever."  were  distributed  to  every  house,  hotel,  school,  office,  store, 
etc.,  in  the  citj  and  the  public  had  become  fully  aroused  to  the  dangers 
of  the  situation.  Therefore  it  cannot  be  held  that  secondary  cases  develop- 
ing previous  to  March  24th  indicate  that  the  instruction  given  for  the 
prevention  of  contact  infection  was  at  fault.  Miss  Finn  was  appointed  by 
the  health  officer  as  visiting  nurse  March  5th.  She  began  her  work  at  once 
but  it  was  about  March  10th  before  she  could  devote  sufficient  time  to 
each  untrained  nurse  to  be  sure  that  they  knew  how  to  avoid  contact  in- 
fection. By  this  time  she  had  her  work  so  thoroughly  systematized  and 
her  records  in  such  good  order  that  she  sometimes  nursed  patients  through 
the  night  to  relieve  overworked   mothers   or  wives. 

The  following  chart  graphically  outlines  the  situation  and  as  the  great 
majority  of  cases  were  cared  for  at  home  it  is  readily  seen  that  the  physi- 
cians, the  visiting  nurse  and   the  health   officer  had   plenty    of  work. 

That   the   reporting    of   typhoid    cases    had   been    neglected    for   years    is 

shown  in  the  quoted  article  "Six  Years  History  of  Typhoid  in  Two  Harbors." 

In  1911  six  deaths  were  reported  as  follows: 

Died.  Sex. 

April  l.   1911 F.  16 

April  28,   1911 F. 

May  !  i.   1911 M.  22 

June  19,   1911 M.  25 

July  21,   1911 F.  it 

I  »ct.  31,    191  1 M.  25 

Yet  no  cases  had  been  reported   for  1911. 

In  addition,  the  visiting  nurse  investigated  nine  cases  developing  in 
September,  October  and  December,  1911,  but  these  are  not  included  as 
part  of  this  epidemic.  The  five  January  cases  preceding  the  general  out- 
break which  began  in   February  are  included   in   the  chart: 


DISTRIBUTION    OF    CASES    IN    FAMILIES. 


Number 

Primary 
i  Inlj 

Number 
of 

Primary 
and 
dary 

Number 
Primaries 

Number 
ol 
laries 

Total 

of 

Families 

1 

120 
10 
2 

120 

20 

6 

120 

120 

2 
3 

t 

9 

I 
1 

9 
0 

1 

9 
6 
3 

19 
6 

1 

38 
18 

t 



132 


t  16 


I  t 


I  16 


180 


Of  146  families,  14  or  about  10  per  cent  yielded  secondaries.  In  9 
families  a  primary  was  followed  by  a  single  secondary  while  in  -l  families 
the  primary  case  was  followed  by  two  secondaries.  Only  one  family  had 
more  than  two  secondary  cases.  Here,  three  secondaries  followed  one  pri- 
mary. No  walking  cases  were  discovered  although  a  most  thorough  Inquirj 
was    made. 
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TWO  HARBORS   TYPHOID 
1912 

INCIDENCE    OF  FIRST   SYMPTOMS  -  PRIMARY    CASES  ONLY 
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In  the  Mankato  report  the  general  age  and  sex  incidence  as  compared 
with  the  general  age  and  sex  composition  of  the  whole  population  was  dis- 
cussed, in  Two  Harbors  the  comparison  is  limited  to  the  members  of  the 
families  where  typhoid  developed.  This  group,  though  smaller,  would  seem 
to  furnish  better  material  for  reliable  deductions  and  the  total  number  of 
persons,  males  and  females  in  each  age  group  is  compared  with  the  number- 
developing  typhoid  in  the  following  chart: 
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A  study  of  this  chart  and  of  the  map  indicates  that  the  result  of 
exposure  to  infection  was  not  influenced  by  age,  sex,  or  house  location 
except  in  families  where  the  members  drank  water  from  the  most  northerly 

mains  exclusively. 

As  stated  in  the  report  of  1906  quoted  in  the  newspaper  article  pre- 
ceding, the  city  is  divided  bj  a  creek  flowing  east  into  Burlington  Hay.  The 
ridge  south  of  this  creek  runs,  generally  speaking,  parallel  to  it  but  at 
varying  distances,  in  some  places  it  falls  off  abruptly  to  the  creek  and  is 
very  near  it,  in  others  the  slope  to  the  creek  is  more  gradual  but  nowwhere  is 
the  ridge  separated  from  the  creek  by  more  than  one  east  and  west  water 
main. 

When  the  hypochlorite  treatment  was  begun,  the  dead  ends  of 
the  water  mains  were  flushed  out  and  much  more  sediment  was  found  in 
pipes  supplying  that  part  of  the  city  south  of  the  ridge  than  in  the  pipes 
supplying  the  bouses  north  of  the  ridge.  This  fact  led  to  the  deduction  that 
the  bacterial  pollution  would  be  roughly  proportional  to  the  visible  sedi- 
ment and  therefore  more  cases  would  appear  among  the  users  of  water 
from  the  mains  south  of  the  ridge  than  among  those  supplied  by  mains 
north  of  the  ridge  because  of  the  difference  in  the  size  of  the  dose  of  infec- 
tious material. 

As  a  matter  of  fact  the  following  table  practically  proves  this  deduction 
to  be  correct  since  it  shows  that  the  great  majority  of  cases  classed  as 
primary  infections  had  ample  opportunity  to  drink  water  from  the  lower 
mains  while  at  work  or  at  school. 

The  second  part  of  the  table  gives  the  cases  which  presumably  used 
no  water  from  the  lower  mains,  since  all  were  engaged  in  housework  except 
a  four-year-old  girl  and  a  three-year-old  boy  and  the  pupils  attending  the 
Johnson  school  on  Tenth  avenue. 

CASES    NORTH    OF    RIDGE. 

Used    Water    From    Mains   South 

of    Ridgi     While    at—  Ses  Vg<  , 

Work,   electrician    M.  -~ 

Grocery,    clerk    M. 

Candy   store,   clerk M.  20 

Clothing  store,    clerk F.  40 

Meal    market,    manager M. 

Mercantile  company,   clerk M.  29 

Grocerj    store,   clerk M.  22 

Schools,    teacher,    manual    training M.  30 

Work,    i '.   &   i     R.   R.,  section M.  20 

Work,   D.  &   i.   R.   R.,  engineer M.  16 

Work,   D.  &   l.   R.    R.,  brakeman M.  17 

Ore   docks,    laborer M. 

Work,    fisherman    M, 

Work  about    town,   laborers M  22 

Work  aboul   town,  carpenter M.  21 

Minnehaha    school,    Fourth    avenue M  14 

Minnehaha    school,    Fourth   avenue M.  1 

Minnehaha    school,    Fourth    avenue M 

Minnehaha    school,    Fourth   avenue M, 

Minnehaha    bc! I,    Fourth    avenue M  13 

Minnehaha    Bchool,    Fourth    avenue M.  15 

Minnehaha   school,    Fourth    avenue M.  7 

Minnehaha   Bchool,    Fourth    avenue M.  12 

Minnehaha    scl I.    Fourth    avenue F.  13 

Minnehaha    school,    Fourth   avenue F  ,; 

Minnehaha   school,    Fourth   avenue M.  14 

Minnehaha    school,    Fourth    avenue F  it 

Hiawatha   scl I,    Third   avenue P  i- 


1  lase 

Map 

No. 

No. 

157 

129 

JO 

101 

72 

76 

111 

130 

69 

.>  i 

I  11 

69 

55 

109 

57 

1  13 

100 

150 

139 

24 

134 

:i 

50 

63 

130 

154 

128 

1  13 

132 

70 

96 

L06 

58 

117 

161 

135 

2 

71 

52 

104 

87 

52 

1  19 

110 

I".'' 

131 

33 

68 
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Case 

Map 

No. 

No. 

59 

63 

10 

62 

11 

52 

126 

L02 

144 

56 

133 

60 

127 

107 

105 

67 

156 

70 

79 

51 

112 

56 

61 

61 

129 

108 

112 

56 

47 

103 

60 

61 

148 

136 

so 

71 

Used    No  Water  From   South  Mains   (?) 
See    Note    Above. 


I  Housekeeper    

Housekeeper    

I  Housekeeper    

Housekeeper    

1  Housekeeper    

Housework    

l  Housework    

At   home    

At    home    

.lohnson  school,  Tenth  avenue. 
Johnson  school,  Tenth  avenue. 
Johnson  school,  Tenth  avenue. 
.lohnson  sehool.  Tenth  avenue, 
.lohnson  school,  Tenth  avenue. 
.lohnson  school,  Tenth  avenue. 
Johnson  school,  Tenth  avenue. 
Johnson  school.  Tenth  avenue. 
Johnson    school,    Tenth    avenue. 


Sex. 

Age 

F. 

28 

F. 

28 

F. 

21 

F. 

24 

F. 

28 

F. 

30 

F. 

23 

M. 

3 

F. 

4 

M. 

12 

M. 

7 

F. 

8 

F. 

8 

M. 

7 

F. 

11 

F. 

8 

M. 

14 

Al. 

8 

A  most  careful  investigation  was  made  to  determine  the  source  and 
route  of  infection  in  every  case.  Contact  under  circumstances  favorable 
to  direct  infection  existed  in  all  the  cases  given  in  the  table  "Two  Harbors 
Secondary  Cases."  The  earlier  cases  are  classed  as  "Secondaries"  although 
they  used  polluted  water  to  some  extent  before  hypochlorite  treatment  was 
begun  February  29th,  and  developed  first  symptoms  within  the  period  found 
to  be  the  average  incubation  time  for  typhoid  fever  in  the  Mankato  epi- 
demic. 


TWO   HARBORS  SECONH)ARY  CASES 
Males 


Primary  Case 

Case 

Age     Occupation 

first 
Symp- 

Infected by 
( Jontact  with 

Nurse  tor 
Primary  Case 

Total   No. 

No. 

in  Family 

i 

toms 

No. 

lstsymp 

*   20a 

27    Carpenter.. .  . 

Feb.   28 

Fellow  boarder 

20 

Feb.    10 

.  Seven 

*   20b 

13    Student 

Mar.     4 

Fellow  boarder 

20 

Feb.    10 

.  Seven 

20c 

21     Carpenter  .  .  . 

Mar.  26 

Fellow  boarder 

20 

Feb.    10 

Trained 

.  Seven 

23a 

14 

Student 

Mar.  10 

23 

Feb.   12 

Mother 

Seven 

1 05a 

5 

At  home 

Mar.  IS 

Brother 

105 

Feb.   25 

Mother 

.Six 

114a 

11 

Student 

Mar.  23 

Brother-in-law. . 

114 

Feb.   26 

Mother 

.  Four 

160a 

U 

Student 

April  10 

Brother 

160 

Mar.  10 

Seven 

160b 

4 

Brother 

H60    Mar.  10 

Mother 

Seven 

136a 

8 

Student 

May     2 

136 

Mar.     1 

Mother 

.  Nine 

*     6a 

8 

Student 

*     5a 

5 

At  home 

*     5b 

10 

Student 

*  69a 

30 

Housewife  .  .  . 

*  87a 

7 

*132a 

2 

At  home 

42a 

35 

Housewife.  .  . 

88a 

39 

Housewife.  .  . 

101a 

47 

Housewife.  .  . 

Females 

Feb.    22  Sister 0  |Feb. 

Feb.    27  Sister 5  Jan. 

Mai'.  12  Sister 5  |jan. 

Mar.     0  Father-in-law.  .1    69  IFeb. 

Mar.  1  1  Boarder 87  Feb. 

Mar.  15  Brother 132  !Feb. 

Mar.  30lDaughter I    42  Feb. 

April    >.)  Son 88  |Feb. 

April  10  Husband 101  Feb. 


Mother  (1  week)  .  .[Eight 

Mother 'Seven 

Mother Seven 

Trained Four 

Mother Five 

Mother Eight 

42a  (Mother) Three 

88a  i  Mother) Eight 

101a  (Wife) Ten 


*Water  infection  cannot  be  ruled  out  absolutely  for  cases  with  first  symptoms  appearing  dur- 
ing the  fourteen   days  after  hypochlorite   treatment    of  the   water  was  begun. 
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Winn  it  is  considered  thai  twelve  of  the  eighteen  secondary  cases  were 
children  fourteen  years  of  age  or  less,  and  that  three  were  untrained  nurses 
who  protected  the  others  in  the  family  bul  finally  became  Infected  them- 
selves when  exhausted  from  lack  of  sleep,  hard  work  and  anxiety,  the 
results  of  the  educational  campaign  against  contact  infection  appear  to  be 
good. 

In  the  chart  "1!»12  Two  Harbor's  Typhoid"  the  total  number  of  persons 
In  tlif  families  with  typhoid  fever  was  compared  in  age  and  sex  groups 
with  the  cases  of  the  same  groups. 

The  questions  arise,  why  did  so  many  escape?  Why  should  certain 
ones  succumb  to  the  disease?  First,  let  us  consider  the  character  and 
amount  of  exposure.  Our  data  show  that  in  132  families  with  primary 
cases  only  (i.  e.  water  infections)  328  persons  remaining  well  had  used 
much  raw  city  water,  39  had  used  little  and  23  none  for  drinking  purposes. 
These  persons  had  lived  in  the  houses  where  the  disease  appeared  for 
varying  periods,  one  individual  only  two  weeks,  another  only  one  month, 
but  all  others  from  three  months  to  twenty-one  years,  the  great  majority 
being  old  residents  of  Two  Harbors. 

Besides  the  exposure  to  infection  through  water  which  extended  over 
considerable  periods  these  persons  were  exposed  through  more  or  less  con- 
tact with  the  patients  in  the  family  as  follows:  64  had  much  contact,  112 
little  and  214  none  whatever. 

In  the  tabulation  the  qualifying  words  heading  the  columns  under 
amount  and  character  of  exposure  through  use  of  city  water  and  through 
contact  were  "much,"  "little,"  "none."  By  "much"  in  the  case  of  water, 
the  daily  use  for  drinking  purposes  is  to  be  inferred,  by  "much"  under 
contact,  daily  association  as  nurse  or  assisting  in  the  care  of  the  patient 
"Little"  under  water,  means  that  the  water  regularly  drank  was  from  a 
different  source  or  was  boiled.  "Little"  under  contact  indicates  that  owing 
to  the  circumstances  the  exposed  individual  occasionally  assisted  the 
regular  nurse  or  at  odd  times  attended  the  patient  in  order  to  relieve 
the  regular  nurse.  The  statements  of  the  persons  concerned  were  always 
carefully  reviewed  in  the  light  of  all  the  circumstances  connected  with 
the  family  and  the  tabulation  is  based  more  upon  intimate  personal  ob- 
servation  than    upon   statements   made   to   the   nurse. 

Second,  wen'  those  who  escaped  in  better  health  than  those  who  were 
taken  with  the  disease?  The  records  show  that  ::ti  members  of  the  families 
having  prlmarj  cases  only,  were  in  good  health  8  in  fair  (aboul  as  usual) 
and  7  in  poor  (not  as  well  as  usual)  during  their  period  of  exposure,  while 
of  the  patients  themselves,  155  were  in  good  health.  16  in  fair  and  11  in  poor 
health  previous  to  the  attack  of  typhoid  fever.  Thus  it  appears  that  the  state 
of  a  person's  health  does  net  materially  Influence  the  result  of  bis  exposur  • 
to  typhoid  Infection. 

The  subject  of  immunity  is  important  and  therefore  the  data  of  those 
who  had   previously   had   typhoid   are  given   in    the   following   tables: 
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PERSONS  WHO   HAD  TYPHOID  PREVIOUS  TO   1912 
l--Persons  Having  Second  Attack  in  1912 


Dale  of  Pre- 
viousTyphoid 

Age 

Sex 

No.  Cases 

in  Family 

Person 
Nursed 

Who 

Case 

Contact  Exposure 
in  Same   Family 

Case 

Primary 

Second- 
ary 

No. 

Much 

Little 

23A 

1 

1900 

1902 

Since  L903 

1907 
1910 
1910 
1910 
1910 

1910 

14 
48 
9 
.    13 
17 
10 
1  1 
14 
13 

M 
F 
F 
F 
M 
M 
F 
M 
F 

1 
2 

1 
0 
0 
0 

1 

0 
0 
0 

0 

Mother 
Trained 

Mother 
Mother 
Mother 
Mot  her 
Mot  her 
Mot  her 
Mother 

nurse.. 

5 

1 

109 

17 

2 
4 
5 
2 

<; 

23 
122 
1  15 

154 
.52 

3 

7 

2=- Persons  Having  No  Symptoms  in  1912 


Exposed 
to  ( !ase 

No. 


109 

32 

98 
125 

13 

58 

58 

38 
131 
102 
140 
88  88A 
108 

40 

40 

30 

45 
136-J36A 

53 

28 

12 

54 
116 
lit. 

84 
87-87A 

54 
105 

15 

115 

136-136A 

136-136A 

63 

12 
123 

99 

22 

1 58 

2 

124 

29 

79 
161 

99 
151 

6 

'.17 
85 

94 


Not  Given. 
Not  Given . 
Not  Given. 
Not  Given . 
Not  Given. 
Not  Given  . 

Not  Given . 
Not  Given. 

Not  Given. 

Not  Given. 

Not  Given . 

Not  ( <i\  en  . 

Not  Given. 

Not  Given. 

Not  Given . 
1877 
1882 
1892 
1  892 
1894 
1900 
1900 

1900 
1900 
1901 
1901 
1902 

1902 
1902 
1904 
1906 
190« 
1907 
1907 
1907 
1908 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1911 
191  I 
1911 

1911 

1911 


36 

37 
is 
26 
45 
18 
is 
39 
44 
30 
40 
17 
17 
36 
45 
51 
50 
44 
46 
38 
24 
is 
19 
45 
30 
25 
38 
38 
31 
15 
13 
17 
34 
14 
42 
12 
9 
9 
16 
37 
12 
9 
20 

31 

It; 
30 
16 
22 


F 

F 
M 
M 
F 
M 
F 
M 
F 
M 
M 
M 
M 
M 
M 
F 
M 
M 
\I 
M 
M 
F 
M 
M 
M 
F 
F 
F 
M 
M 
M 
F 
F 
F 
M 
M 
F 
M 
F 
F 
M 
F 
M 
M 
M 
M 
M 
M 
F 


0 
0 

1 

0 

Mother 

0 

Mother  , 

0 
0 
0 
0 

Mother     . 
Graduate 
Graduate 
Relation  . 
Mother 
Relation  . 

nurse 

3 

0 
0 

3 

0 

1 

Mother 

0 

Mother 

0 

0 

Mother 

0 

Mother  .  . 

3 

0 

1 

I) 

Mother 

0 
0 

Graduate 

nur.-e 

0 

0 

0 

0 

1 

2 

0 

Mother  .  . 

1 

3 

o 
0 

Graduate 

5 

1 

1 

0 

Practical 

Mother  .  . 
Graduate 

0 
0 

0 

nurse 

3 

I) 

Practical 
Graduate 

Mother  .  . 

0 
0 

0 

0 

Mother 

0 

: 

0 

Mother 

0 

Mother                  

0 

Mother 

0 
9 
0 
0 

Hospital  nurse. 
( iraduate  nurse  . 
Graduate  nurse  . 

6 
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It  is  evident  that  the  nine  persons  who  developed  typhoid  fever  the 
second  time  were  not  immunized  by  the  first  attack.  The  majority,  five 
had  typhoid  fever  only  two  years   previously.     Of  the  forty-eight  who  had 

typhoid  fever  previously  and  did  not  develop  it  from  the  exposure  during 
this  epidemic,  thirteen  had  it  within  two  years,  the  others  at  varying 
periods  up  to  thirty-five  years  previously.  The  figures  are  too  small  for 
use  in  comparison  or  as  a  basis  for  deductions  but  from  what  we  know  of 
anti-typhoid  vaccination,  it  would  appear  that  immunity  so  derived  is  prob- 
ably more  lasting  and  certain  than  immunity  due  to  a  previous  attack  of 
typhoid  fever. 

While  nine  of  the  fifty-seven  who  had  typhoid  fever  previously  de- 
veloped it  again  in  1912,  171  of  the  BOO  who  never  had  typhoid  fever  previ- 
ously had  it  in  1!>1L'.  These  persons  being  in  the  families  where  cases 
developed  must  have  had  practically  the  same  opportunity  for  exposure 
and  since  the  other  factors,  age,  sex,  previous  health,  etc.,  average  up 
quite  uniformly  for  the  two  groups,  those  who  had  typhoid  fever  previously 
and  those  who  did  not,  theso  figures  are  worthy  of  serious  attention.  They 
indicate  roughly  that  with  the  same  chances  for  infection  an  individual 
who  has  had  typhoid  fever  is  about  one-half  as  likely  to  come  down  with 
it  again  as  one  who  never  had  the  disease. 

The  seven  hundred  and  twenty-eight  persons  whose  histories  have  been 
taken,  represent  a  fair  average  of  the  whole  population  of  5,000,  in  age,  sex. 
occupational  and  social  groups.  It  is  evident  from  the  known  prevalence 
and  the  number  of  deaths  during  the  preceding  years  from  typhoid  fever, 
that  a  considerable  proportion  of  the  whole  population  has  more  or  less 
protection  from  previous  typhoid  fever.  The  part  of  the  population  not 
included  in  our  histories,  did  not  have  exposure  through  contact  with  cases 
in  the  same  family  that  those  whose  histories  have  been  given  were  sub- 
jected to.  The  number  of  primary  and  secondary  cases  and  the  qualifica- 
tions of  the  person  who  nursed  the  primary  cases,  the  size  of  the  family, 
the  age  and  intelligence  of  the  members,  must  be  considered  in  estimating 
the  extent   of  contact   exposure. 

Another  factor  worth  mentioning  is  that  this  epidemic  had  but  one 
route  of  infection,  the  public  water  supply.  Had  other  routes,  such  as 
milk  and  flies,  also  been  concerned,  the  study  of  the  epidemic  would  have 
been  much  more  difficult. 

The  milk  supply  was  very  thoroughly  investigated.  The  data  were 
tabulated    under    the    following   headings: 


CONCERNING    THE    SUPPLY. 

Milk 

No.  of 
Cows 

Milked 
bj 

Milk  Delivered 

Amount 

of 

Butter 

Bold 

( \in-.  etc.,  Washed 

Typhoid 

Dealer 

Bj 

In 

B* 

With 

:it  Dairy 

\ 

12 

Mr    A 

Mr     \ 

Hulk 

None 

Mr-       \ 

( Sty  water 

CONCERNING   the    CONSUMER     Continued. 


Families  Supplied 

■  ■-in  These  Families     Used  Milk  Previous  to  Typhoid 

Total 

Had  No 
Typhoid 

Had 

Typhoid 

Total 

Regu- 
lar! K 

( toca- 
rionally 

Never 

Butter 

27 

1 

26 

11 

I 

17 

228 
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A  summary  of  the  data  shows  that  thirty-seven  different  parties  sold 
milk  to  families  where  typhoid  fever  developed.  Sixteen  families  with 
twenty-one  cases  were  supplied  with  milk  from  their  own  cows.  Of  the 
total  number  of  patients,  (one  hundred  and  eighty)  seventy-eight  used  raw 
milk  regularly,  forty  used  it  occasionally  and  sixty-two  did  not  use  cows' 
milk  at  all  during  the  incubation  period  preceding  their  earliest  symptoms. 
Throughout  the  epidemic,  rigid  supervision  was  maintained  over  the  milk 
dealers  and  milk  was  sold  only  from  one  place  where  a  case  of  typhoid 
fever  existed.  This  was  a  fruit  and  confectionery  store.  The  patient 
lived  in  rooms  over  the  store  and  was  isolated  under  the  care  of  a  very 
competent  nurse.  In  all  other  places  where  typhoid  fever  appeared,  the 
sale  of  milk  was  prohibited.  Since,  as  a  rule,  the  families  had  but  one  or 
two  cows  and  wanted  to  use  the  milk  for  the  typhoid  fever  patients  in 
the  family,  this  regulation  was  easily  enforced. 

Seven  deaths  occurred  during  this  epidemic.  The  death  rate  being 
about  3.9  per  cent.  All  the  deaths  occurred  in  Two  Harbors  and  were 
primary  cases. 


Age. 
25 

33 
18 
58 
45 


Age. 
20 
38 


Fireman 

Engineer    

Clerk    and    delivery 

Meat   market    

Conductor    


PRIMARY    CASES. 
MALIC     DEATHS 

i  (ccupation. 


Housework 
Housework 


FEMALE   DEATHS. 
<  (ccupation. 


First 
Symptoms. 
Feb.  n.  1912 
Feb.  10,  1912 
Feb.  10,  1912 
Feb.  22,  1912 
Feb.    27.   1912 


First 

Symptoms. 

Feb.    21,  1912 

April    1,  1912 


Date 
of  Death. 
Mar.  10,  1912 
Mar.  1.  1912 
Mar.  14,  1912 
Mar.  8,  1912 
Mar.   17,  1912 


Date 

of  Death. 

Mar.   17,  1912 

April  10,   1912 


Practically  all  of  the  patients  were  treated  in  Two  Harbors.  Those 
treated  in  Duluth  and  Minneapolis  were  taken  sick  while  visiting  in  those 
cities  or  were  sent  to  Duluth  for  treatment  after  coming  down  with  the 
disease  in  Two  Harbors.  We  were  unable  to  trace  any  transient  infected 
at  Two  Harbors.  This  is  probably  accounted  for  by  the  fact  that  the 
hotels  had  used  boiled  water  only,  for  a  long  time. 

OCCUPATIONS    OF    1912    TWO    HARBORS    CASES. 

Occupation. 

Minnehaha  school    

Hiawatha    school    

Johnson    school    

H  igh    school    

Teacher    

Child    at    home 

Housewife    

Cook    

Clerk     

D.   &  I.   shops 

I).    &    1.    railroad ■ 

Ore    docks    

Laborers 

Butchers    

Carpenters    

Fisherman     

Fireman,    water    works 

Electrician    

Assistant  postmaster    

Druggist    

House    painter    

Janitor     

Hospital  patient    

Moulder,    foundry    


Males- 

87. 

Females— 93 

17 

21 

!l 

16 

7 

5 

6 

1 

4 

C 

8 
37 

1 

•  > 

2 
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The  tabulations,  charts  and  map  previously  given  an-  part  of  the 
system  regularly  employed  In  routine  epidemiological  work  They  are  kept 
up  to  date  by  transcribing  and  checking  daily  the  original  data  written  on 
cards  during  the  day's  work.  The  card  Index  Bystem  is  essential  in  field 
work  for  it  lends  itself  readily  to  any  arrangement  or  special  classification 
of   material    desired. 

Each  epidemiological  case  data  card  bears  at  the  upper  left  corner 
the  case  number,  at  the  upper  right  corner  the  map  location  number  on 
both  sides  of  the  card.  Primary  cases  are  numbered  in  order  of  the  date 
of  first  symptoms.  Secondary  cases  are  given  the  number  of  the  primary 
case  from  which  the  infection  was  incurred,  and  a  letter,  i.  e.,  secondary 
ease  infected  from  primary  case  No.  6  would  be  A6.  A  second  secondary 
from  the  same  case  would  be  B6,  etc. 

A  card  was  made  for  each  street  and  avenue  giving  certain  information 
about  cases  located   thereon. 


Mali 


6th   We. 

l  -i  Sj  mptom 

Map  No. 

6th   Ave. 

Age 

1st  Sj  : 

Map   No. 

No.  ui 

Is 

Feb.      2,   1912 

50 

No.  616 

6 

Feb.     is.   1912 

52 

In  connection  with  the  spot  map,  certain  tables  are  used,  the  headings 
of  which  with  sample  entries  are  given  below: 


DISTRIBUTION    OF    TYPHOID    CASES. 


tion  Dati 

( ':i->-  Data 

Map 

Street  Number 

Family  Name 

Primary 

ndary 

l 

120  South  We 

204  South   We 

City.  .  . 
City  ... 

No 

I 

26 

32 

6 

- 

2 

1 

V6 

SEQUENCE    OF    TYPHOID    CASES. 
fyphoid  Cases  in  1911  reported  onl>  by  ileal  h  certificates. 


(  ';,-, 

I'll  il'Ilt 

1  late  of  Death 

Map 

1 

D — .,  Sara  SllSaO 

16 

F 

April      t.    1911 

(Six  deaths  in  1911.) 
1911  Cases  Pound  and  Investigated  i>>  \i 

sil  illy   Nurse. 

Patient 

3<  I 

1  late  l  -i  Symp 

Map 

\ 

V— . 

.  Edward 

16 

M 

Sept.    in.   i"ll 

'night  primarj  cases  and  one  secondary 

19  I  2  Cases  I  m  mediat  cl>    preceding  the  (ienernl  Outbreak 


1 

Pat  "nt 

Date  i 

Map 

1 

II 

.  Mrs.  .  . 

Is 

1 

Jan.      3,   1912 

1  II 

I  ive  cases  with  tirst  s>  mptoms  in  January  •     See  chart  showing  incidence  "i  tirst  iympa 

tOmS  1912  cases 
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Beginning  of  General   Outbreak 


Case 

Patient 

Age' 

Sex 

1  >ate  i.»t  Symp. 

Map 

H— 

8 

F 

Jan.     25,   1912 

73 

(I7S  cases  followed  the  preceding.      See  chart  mentioned  above.) 

The  visiting  nurse  made  a  daily  report  to  the  health  officer  giving 
a  summary  of  the  day's  work  with  comments  and  recommendations. 
Through  the  use  of  duplicate  case  data  cards,  spot  maps,  etc.,  the  progress 
of  the  epidemic  was  followed  in  the  office  of  this  division  by  checking  up 
from  the  reports  of  the  visiting  nurse.  In  this  way  the  epidemiologist,  al- 
though not  present  in  Two  Harbors,  was  enabled  to  understand  the  situa- 
tion and  give  suggestions  and  advice  intelligently  at  any  time. 

The  earliest  symptoms  of  the  last  primary  case,  No.  162,  appeared  April 
19th.  This  man  worked  in  the  sewer  and  his  infection  is  charged  to  contact 
with  sewage  while  at  work. 


REMARKS. 

The  epidemics  cited,  where  hypochlorite  has  been  used  to  cut  off  the 
infection  by  the  water  route,  show  that  this  part  of  the  problem  has  been 
solved,  but  the  other  common  routes  of  infection  "flies,  food,  fingars"  re- 
main. If  the  summaries  are  consulted  it  will  be  seen  that  in  a  large 
number  of  the  epidemics  of  typhoid  fever,  diarrhea  and  dysentery  investi- 
gated, these  routes  were   the   ones  concerned. 

The  "food  and  fingers"  routes  never  can  be  controlled  to  the  extent 
that  the  water  and  fly  routes  of  infection  can  be  controlled.  Habit  is 
stronger  even  than  fear  or  knowledge.  In  order  to  escape  infection  through 
contact  with  the  patient,  certain  things  must  invariably  be  done  or  avoided. 
No  matter  how  particular  the  individual  may  be  in  aesthetic  ways,  train- 
ing, continued  until  every  detail  has  become  part  of  an  established  habit, 
is  necessary  for  the  protection  of  the  individual.  Otherwise  typhoid  germ- 
laden  discharges  will  travel  the  ordinary  everyday  routes  that  normal 
discharges  continually  follow  even  with  careful  people,  fingers  to  food, 
fingers  to  mouths. 

The  fly  carriage  of  infectious  discharges  can  be  controlled  and  the  first 
and  most  important  point  in  the  campaign  is  education  of  the  public.  Fly 
posters  prepared  for  the  State  Board  of  Health  by  Prof.  F.  L.  Washburn, 
state  entomologist,  have  been  put  up  in  schools,  postoffices,  railroad  sta- 
tions and  other  public  places  throughout  the  state.  Moving  pictures, 
lantern  slide  demonstrations  and  illustrated  talks  have  been  given  in  the 
schools,  "Swat  the  Fly"  articles  have  been  printed  in  the  newspapers 
generally,  but  the  concrete  example  of  a  practical,  cheaply  but  properly 
constructed,  fly  proof,  sanitary  privy  has  been  neglected. 

The  need  is  great  in  every  unsewered  town  for  such  a  practical  demon- 
stration. In  many  villages  the  traveling  public  or  the  farmer  can  find  only 
a  filthy,  stinking,  tumble  down  outhouse,  swarming  with  flies,  and  with  no 
nearby  facilities  for  washing  of  hands.  If  the  decency,  the  intelligence, 
the  regard   for  personal   cleanliness  and   the  public   spirit  of  a  community 
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were    measured    according    to    its    accepted    and    we    must    assume,    d< 
standards  for  the  disposal  of  human   discharges,  how  shocked   would  some 
of  the  prominent  and  influential  citizens  be  at  the  results! 

Anyone  who  looks,  smells  and  reflects,  as  he  travels  and  still  doubts 
that  epidemic  typhoid  fever,  diarrhea  and  dysentery  may  be  caused  by 
fly  carriage  of  human  discharges,  lacks  appreciation  of  things  as  they  are. 

Public  Health  Bulletin  No.  37  of  the  United  Slates  Public  Health  Ser- 
vice and  Farmers  Bulletin  No.  463  of  the  United  States  Department  of 
Agriculture  have  been  distributed  widely  by  this  division  in  villages  and 
country   districts   where   the  sanitan    privy   is   conspicuous   by    its   absence. 

The  practical  demonstration  consisting  of  a  sanitary  privy,  with  a 
good  garbage  can,  a  fly  trap,  a  fly  poster  and  printed  matter  explaining 
the  danger  of  infection  through  carelessness  and  how  to  avoid  infection, 
may  be  provided  in  places  where  typhoid,  diarrhea  or  dysentery  epidemics 
appear. 

One  investigation  was  undertaken  to  get  figures  on  the  money  losses 
due  to  rural  typhoid  which  would  never  have  spread  had  there  been  a 
suitable  place  and  trained  nurse  provided  for  the  isolation  and  care  of  the 
first  case  brought  home  sick.  The  report  is  given  in  full  and  should  be 
read  carefully.  It  will  be  found  in  the  summaries  under  Becker  township, 
Sherburne  county,  page  244. 

Ice,  as  a  factor  in  the  spread  of  typhoid  fever,  diarrhea  and  dysentery, 
troubles  local  health  officers  immensely  because  of  the  lack  of  apprecia- 
tion in  the  minds  of  the  people,  of  the  relative  importance  of  the  different 
routes  of  infection.  To  give  once  and  for  all.  the  local  health  officer  the 
answer  to  the  question  raised  by  the  public:  "Is  ice  dangerous?"  a  short 
paper  by  Dr.  Hill  entitled  "The  Xon-relation  of  Natural  Ice  to  Typhoid 
Fever,  Diarrhea  and   Dysentery"  is  printed  in  this  report. 

l  shall  deal  chiefly  with  tie-  epidemiological  relationships  of  ice  t"  typho'ld 
fever  and  also  by  special  requesl  to  dysentery  and  diarrhea.  This  subject  is  of 
peculiar  Interest  to  me,  for  my  business  in  lit'''  is  that  of  an  epidemiologist.  \- 
such  it  is  my  duty  to  visit  localities  infected  wtih  outbreaks  -diphtheria,  scarlet 
fever,  smallpox,  poliomyelitis,  tuberculosis  anything  transmissible,  including,  of 
course,  typhoid  fever  over  the  83,000  square  miles  of  Minnesota,  in  the  last  tif- 
teen  months  I  have  visited  about  ninety-nine  planes  where  epidemics  existed; 
studied  conditions,  made  an  epidemiological  diagnosis  and  prescribed  treatment. 
Thirty-six  (36)  of  tins.-  outbreaks  were  typhoid  outbreaks  (usually  a 
by  dysentery):  •  - i tj: lit  outbreaks  were  outbreaks  of  dysentery  or  severe  diarrhea 
without  typhoid  fever.  We  have  In  Minnesota  much  typhoid  and  of  every  stand- 
ard epidemiological  variety;  water  typhoid,  milk  typhoid,  food  typhoid,  finger 
typhoid,  fly  typhoid;  ••:i<ii  with  its  own  general  characteristics,  usually  t.>  be  recr 
ognized  through  long  practice  almost  at  a  glance.  What  is  the  relation  of  this 
typhoid    fever   and    this    dysentery    to    Ice    in    Minnesota?     Typhoid    Is    abundant, 

natural  Ice  is  abundant   and  practically    th dy   form  extensively   used.     Do  these 

two  facts  relate  to  each  ot 

[CE    AS    A    POSSIBLE    EPIDEMIOLOGICAL,    FACTOR     THEORETICAL 
C<  tNSIDERATK  >NS. 
The  quantitative   relationships  of   Ice   to  other   terms  of  possible   typhoid   con- 
veyors  has   not    been   sufficiently    emphasized.      1    believe    that    i    first    pointed   em 
sume  years  ago,   that   the   total  annual  Ice  supplj    of  a   given   community  ii" 

usualh   exceed  tin-  equivalent  of  oi •  two  days'  water  supply  for  the  Bami 

munity  ami  hence  thai  if  tin-  same  proportion  of  ice  were  used  for  drinking 
purposes  as  obtains  In  tin-  case  of  water  'an  assumption  I  think  in  excess  of  the 
truth  i  tin  water  used  for  drinking  purposes  i"  tie-  term  of  Ice  would  form  hut 
about  ':•.  te  -;■  ef  i  per  cenl  of  the  water  used  fur  drinking  purposes  in  th.'  form 
of  water.  Hence,  in  a  community  afflicted  with  a  typhoid-polluted  water  supply, 
th.-  ier  could  nut  le  counted  en  to  supply  more  than  ':■.  to  \,  ef  i  per  cenl  <>f  the 
total  water-borne  typhoid  cases  even  were  it  arranged  to  have  all  the  ier  taken 
from  the  same  contaminated  source  ami  even  if  it  were  possible  t..  have  all  the 
iee  su  taken  us.'.i  without  any  of  thus.'  changes  constituting  the  natural  purifica- 
tion of  i'.'  ef  which  we  are  :iii  aware      Allowing  fur  these  inevitable  ch 


232  FOURTH   BIENNIAL  REPORT   OF  THE 

artificial  ice,  frozen  from  such  a  water"  supply  and  used  within  a  Hay  or  two  ot 
freezing,  could  not,  on  account  of  the  purification  obtained  before,  during,  and 
after  freezing,  be  held  responsible  for  more  than  1-15  to  1-30  ol  i  per  cenl  of  the 
total  water-borne  typhoid,  How  much  less  can  natural  ice  be  held  accountable, 
the  self-purification  of  which  is  much  greater  because  of  the  nature  of  natural 
freezing-,  the  conditions  under  which  it  occurs  and  the  relatively  prolonged  action 
of  the  freezing  temperature.  In  Philadelphia,  a  polluted  water  supply  is  held  to 
have  furnished  an  average  of  4,000  to  6,000  cases  per  year,  for  forty  years.  Had 
this  same  typhoid-polluted  water  furnished  the  side  ice  supply  of  Philadelphia, 
and  supposing  that  ice  did  not  purify  itself  at  all  between  freezing  and  actual  use, 
only  20  to  40  cases  annually  could  logically  be  attributed  to  this  source.  Allowing 
Tor  the  known  purification  which  natural  ice  undergoes  it  would  be  inexcusable 
for  any  epidemiologist  to  attribute  to  the  natural  ice  even  if  all  of  it  were  taken 
from  the  same  source  as  the  water,  an  average  of  more  than  3-10  case  per  year 
or  one  case  in  three  years. 

PRACTICAL    Cl  >NSIDERATI<  >NS. 

Notwithstanding  that  every  consideration  of  the  subject  from  whatever  stand- 
point leads  inevitably  to  the  same  conclusion,  that  ice  is  not  an  appreciable  theo- 
retical factor  in  typhoid  fever,  it  is  always  of  the  greatest  importance  to  make 
sure  whether  or  not  the  theoretical  considerations,  worked  out,  are  realized  in 
practice.  We  think  that  natural  ice  may  convey  typhoid  fever,  because  in  the 
extensive  American  literature  of  typhoid  fever,  one  such  instance  is  apparently 
authentically  described.*  So  we  know  also  that  it  is  possible  to  be  struck  by  a 
meteor — because  authentic  descriptions  of  such  are  on  record.  But  from  a  prac- 
tical standpoint  the  admitted  possibility  of  being  struck  by  a  meteor  should  not 
concern  us  l-1000th  part  as  much  as  the  question  "What  are  the  chances  of  any- 
one being  so  struck?"  This  can  only  be  determined  by  finding  how  many  people 
are  injured  every  year  and  of  these  how  many  are  actually  in  fact  sufferers  from 
meteors.  So  with  typhoid  fever.  The  question  is  nol  can  natural  ice  convey 
typhoid,  but  how  many  persons  do  in  fact  actually  contract  typhoid  infection 
through   natural   ice? 

It  has  been  estimated  that  250,000  people  suffer  from  typhoid  fever  in  the 
United  States  every  year.  For  the  twenty  years  past  during  which  sufficient 
attention  has  been  paid  to  typhoid  lexer  to  elicit  the  source  of  outbreaks,  5,000,000 
people  have  so  suffered.  From  this  number  1  1200  of  1  per  cent  have  been  at- 
tributed to  natural  ice,   all  ocourring  in   one  outbreak,   already  referred  to. 

How  would  one  recognize  a  natural  ice  outbreak  if  it  occurred?  First  of  all 
it  would  occur  before  June.  Second,  the  bulk  of  the  cases  would  be  on  one  ice- 
man's route,  other  icemen's  routes  escaping.  Third,  the  ice  would  be  found  to  be 
from  grossly  polluted  sources.  Fourth,  it  would  be  found  to  be  young  ice,  i.  e., 
recently  frozen.  Fifth,  the  cases  would  develop  from  the  ice  water  drinkers 
chiefly.  Sixth,  the  ice  would  have  been  placed  in  and  not  around  the  water. 
Seventh,  all  other  sources  would  have  to  be  most  carefully  eliminated.  The  ice 
outbreak   above    referred    to   does   not    correspond   with    these   requirements. 

These  are  mutatis  mutandis  the  characteristics  we  would  demand  of  an  al- 
leged milk  outbreak  before  concluding  that  it  was  in  truth  a  milk  outbreak. 

Do  such  outbreaks  occur?  I  am.  remember,  speaking  for  Minnesota,  the  land 
of  waters,  with  its  great  rivers,  its  10,000  lakes,  its  cold  winters  supplying  natural 
ice  for  everyone,  close  at  hand,  and  its  hot  summers  making  that  ice  desirable 
and  greatly  desired  as  a  beverage;  with  its  outbreaks  of  typhoid,  winter  and 
summer;  its  outbreaks  of  dysentry,  winter  and  summer.  In  all  this  richness  of 
material  is  ice   a  factor? 

Let   me   give   instances. 

Certain  of  our  communities,  perhaps  most  of  them  now.  have  excellent  water 
and  excellent  ice  supplies — these  we  may  eliminate  from  consideration  at  once. 
Certain  of  our  communities  have  had — also  some  of  them  still  have — water  sup- 
plies not  only  questionable  but  definitely  typhoid  producing — and  some  of  these 
communities    have   at    the    same    time   excellent    ice   supplies. 

Certain  of  our  communities  have  had  very  bad  water  and  used  the  same  water 
as  ice  supply.  One  in  particular  was  notable  for  having  typhoid  fever  every  win- 
ter when  the  river,  used  for  both  water  and  ice  supply  froze  over  in  the  fall. 
The  typhoid  disappeared  promptly  when  the  ice  broke  up  in  the  spring.  This 
happened  year  after  year. 

Here  then  is  a  conclusive  test.  Ice  was  taken  from  a  river  actually  producing 
typhoid  at  the  time — in  one  outbreak  I  personally  studied,  to  the  extent  of  7  per 
cent  of  the  community — yet  the  ice  from  that  river  did  not  produce  a  single 
case — and   this  history  was  repeated  year  after  year. 

Certain  of  our  communities  have  had  typhoid  contaminated  supplies  and  took 
their  ice  from  even  worse  contaminated  waters.  There  have  been  communities 
which,  not  content  with  cutting  ice  from  the  same  point  in  the  river  as  that  from 
which  they  secured  their  contaminated  water,  actually  went  below  their  own 
sewers  and  cut  ice  from  water  containing  not  alone  the  contamination  above,  but 
also  the  additional  contamination  of  their  own  sewers.  These  are  actual  cold- 
blooded facts.  Yet  these  cities  did  not  suffer  from  typhoid  which  by  any  stretch 
of  the   imagination  could  be  attributed  to  ice. 


*Hutchings    and    Wheeler,    American    Journal    Medical    Science.    October,    1903. 
I   believe   the   evidence   presented   inconclusive,    however. 
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Finally  there  is  the  community  with  an  excellent  water  supply  and  an  ice 
Bupply  from  a  contaminated  source,  and  there  again  we  •  I  •  >  not  find  -absolutely 
■  in  nut  find  typhoid  attributable  to  Ice  seldom  typhoid  of  any  kind,  except  such 
as  may   occur   Incidentally   from   temporarj    causes. 

As  tu  dysentery  and  diarrhea.     I   have  studied  sum"  twelve  of  these  outb 
as   distinct    from    the   dysentrj    and    diarrhea    outbreaks*  which    usually    accompanj 
typhoid  fever,     in  one,    100  ol    the  600   inhabitants  were  affected,   in  another,   i 
out  Hi'  a   population  of  8,000,   in  ai  10  out   of  a  population  of   10,000.     These 

three  and  two  others  were  sudden  overwhelming  outbreaks,  stopping  short  as 
soon  as  tin'  cause  was  found  and  abolished.  All  five  were  absolutely 
clusively  traced  to  water  and  ceased  when  the  water  supply  was  purified.  The 
remainder  were  ot  a  different  type,  straggling,  scattered,  in  the  end  massive,  long- 
drawnoul  over  months.  Thej  occurred  indiscriminately  amongst  the  city  and 
village  populations,  In  camps,  in  institutions,  at  summer  resorts,  and  did  not 
correlate  in  time,  extent  or  Incidence  with  ice,  or  Ice  consumers.  These  out- 
breaks  were  not   water  outbreaks,   but  distinct   Ry  and  contact   outbreaks. 

Finally  the  very  extensive,  serious  and  enormously  fatal  outbreak  of  summer 
diarrhea  amongst  children  from  which  children  in  almost  every  comannuity  in 
the  country  suffer  annually  during  the  summer  months  not  only  fails  to  correlate 
with  the  parallel  increased  use  of  ice  during  that  period,  but  is  chiefly  found 
amongst   those  who  do  nol   use  ice  at    all  and   who  for   this  reason   largely   fail  to 

preserve  their  f l  supplies,  especially  the  chief  f l  of  the  small  children  who 

chleflj    succumb,   milk,   that   intestinal  disturbances   may   be  avoided. 

Ti  i  SUM  UP. 
were  it  equally  subject  to  contamination  as  water  and  without  natural 
purification  processes,  could  not  on  account  of  its  relatively  small  use,  constitute 
a  factor  accounting  for  over  two-thirds  of  l  per  cent  ••!  the  water-borne  typhoid 
(which  of  course  would  be  a  much  smaller  proportion  of  the  total  typhoid  of  tho 
country),  even  if  its  use  were  as  general  as  the  use  of  wal 

Natural  ice  because  of  its  greal  powers  of  purification  might  be  taken  from 
the  same  water  sources  as  produce  typhoid  fever,  yet  could  not  be  held  responsible 
for  over  J  2< f   l    per   cent   of  the   total   water-bi  oid, 

.\s  a  matter  of  fact,  and  <m  account  ol  that  curious  trail  of  the  human  mind 
which  compels  us  to  strain  at  the  gnat  and  swallow  the  camel,  the  average  ice 
supply  is  from  better  sources  than  the  average  water  supply,  although  the  latter 
is  at  least  two  hundred  times  more  important,  in  practice  I  can  see  no  evidence 
whatever  that  over  l  1200  of  l  per  cenl  of  the  water-borne  typhoid  cases  in  this 
country  have  been  or  could  be  legitimately  attributed  to  natural  ice  and  I  think 
even   this  figure  is  greatly  exaggerated 

l  should  be  recreant  to  my  profession  ami  to  this  opportunity  to  appeal  to 
you  gentlemen  it  I  omitted  to  call  attention  to  the  fact  that  at  times  ice  may  be 
and  has  been  an  excuse  for  Infecting  water  with  typhoid  fever  from  typhoid  in- 
fected hands. 

In  ordinary  handling  of  ice  with  tongs  or  even  with  hands  in  ordinary  sum- 
mer weather,  infection  of  even  the  surface  of  the  Ice  is  almost  impossible,  because 
of  tii"  constant  Btream  ol  melting  water  which  is  apt  to  bathe  and  cleanse  the 
surface  alter  such  handling.  But  when  ice  is  used  for  cooling  water  by  dropping 
the  ic  dire<  tly  Into  the  water,  the  hands  of  the  persons  so  handling  ice  should 
lean  rathei  Ice  should  not  be  so  handled  at  all,  at  this,  the  only  really 
critical    point    in    its    course    from    source    to    consumer's    stomach. 

Yet    on    railroad    trains.    In    hotels,    in    restaurants,    in    private    houses,    ice    is    SO 
dropped    into   drinking    water   by    hands,   and    often    by    dirty    hands,      n    - 
are  often  dirty.     They  are  used   daily   by  everyone   for  every   possible  purpose  and 
ally  employed   to  cleanse  the  body.     They  are  therefore  likely  to  become 
daubed   with    the   body's   discharges.      All   our   foods,    that   are   handled   at    all, 
almost  certain   to  receive  some  of  the  dischi  se,   mouth,    bladder  or   bowel, 

of   the    person    handling    them     unless    that    person    be   a    highly    trained 
bacteriologist.      Hence,    the   man    with    typhoid,    puts    typhoid    discha  our 

i I,  and   incidentally   into  the  drinking   water  if  he  puts   ice  ii  iter  with 

his    hands. 

While  therefort    taking  all  due  precautions  to  see  that   your  ice,  so  far  as  you 
responsible    for    it.    is    from    proper    places,    properly    stored,    shipped    and    de- 
livered.   carr\     j ■    good    work    a    little    further:    warn    your    customers,    that    they 

may  easily  nullify  all  your  efforts  and  attack  the  only  weak  point  in  the  ice 
armor   i,y   handling   the   Ice   with   dirty   hands. 

Professor   Sedgwick   referred   to   the   fact    that   ca  demies   from  ice  on 

record  were  rather  shaky,  ii"  asked  me  particularly  to  look  over  the  one  great 
American  epidemic  which  had  been  accepted  usuallj  and  casually  enough  by 
authorities  on   this  question,    which   is   that   at    the   State    Hospil 

X.   v..  where  fortj    i pie  were  supposed  to  have  i n   infected  by  ice   taken  from 

the  St.  Lawrence  River,  l  must  confess  thai  I  had  not  read  this  for  a  number 
of  years  and   had  forgotten  all  about   the  details.     However,   when   I   came  to  read 

it  critically,   a   very   curious  thing  came   to  light.     Tare.-  of  those   i pie   who  had 

typhoid  came  down  with  a   temperature  of  from   103  i  104  degrees   F    on 

the  s ml  of  October,     within   four  days,   five  more  had   com.    down      six   days 

before  the  first  case.  October  :'.  which  would  m<  -  mber  26,  the  Ice  house. 
to   which    the    infection    was    later  attributed,    was  ,d    put    into    use    for    tin' 

first  time.  If  it  could  he  shown  that  this  ice  house  had  nothing  to  do  with  the 
epidemic,    the    whole    case    agalnsl     natural    loe    as    the    cans,,    of    this    epidemic    falls 
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to  the  ground.     Now,  gentlemen,   typhoid  fever  does  not   begin   with  ;i   temperature 

of  103  or  104  degrees.  Men  might  easily  be  first  found  with  that  temperature;  it 
is  the  commonest  thing  in  the  world,  because  the  patient  usually  dues  not  go  to 
bed  until  after  having  been  sick  for  several  days.  Those  men  were  sick  several 
days,  at  least,  before  they  developed  the  temperature  of  103  to  lot  degrees.  That 
would  throw  the  dale  when,  they  actually  became  sick  back  to  about  the  (Jate  of 
the  opening  of  the  ice  house.  Now,  typhoid  fever  requires  an  average  of  two 
weeks  from  the  time  of  infect  ion  before  any  symptoms  develop  whatever.  There 
is,  therefore,  internal  evidence  in  that  article,  describing  this  epidemic  and  at- 
tributing it  to  ice,  exactly  as  it  is  written,  and  taking  the  deliberate,  exact  state. 
ments  of  the  men  who  wrote  it,  to  show  that  that  epidemic  could  not  possibly 
have  come  from  ice;  because  those  men  concerned,  the  typhoid  patients  who 
developed  the  disease,  were  infected,  actually  took  these  typhoid  bacilli  into  their 
systems  about  the  middle  of  September,  at  least  fifteen  days  before  the  ice  house 
was  opened  at  all.  1  am  very  glad  that  this  subject  came  up,  because  it  gives 
me  an  opportunity  to  criticise  an  epidemic  which  has  been  regarded  as  classic, 
which  was  quoted  by  all  the  authorities,  and  on  a  point  which  does  not  seem  to 
have  occurred  to  any  one  else;  and  1  must  say  it  was  due  to  Professor  Sedgwick 
asking  me  to  read  it  over  again,  because  1  had  accepted  it  as  every  one  else  had, 
without  much  consideration,  because  of  the  apparent  conclusiveness  of  the  rest  of 
the  evidence. 

Ice  is  a  very  difficult  subject  on  which  to  make  an  epidemiological  address, 
because  there  is  almost  nothing  to  say  of  it  from  an  epidemiological  standpoint. 
My  great  interest  in  the  subject  is  to  get  rid  of  it  and  gel  it  out  of  the  field  of 
epidemiology  entirely,  so  we  will  not  be  bothered  with  it  any  more.  People  will 
stand  for  poor  water  supplies  and  bad  food  supplies  and  bad  milk  supplies  and 
dirty  hands  and  all  other  factors  of  typhoid  fever  with  a  glad  heart,  so  long  as 
they  can  kick  about  the  ice.  1  want  these  people  to  stop  putting  their  whole 
time  and  attention  on  the  ice,  holding  meetings  of  women's  clubs  and  every- 
thing else  to  protest  about  it,  and  to  get  right  down  and  stir  up  something  that 
amounts    to   something   from    an    epidemiological    standpoint! 

The  methods  pursued  in  our  field  work  are  graphically  described  in 
the  following  article  by  Dr.  Hill,  entitled  "The  Detailed  Procedures  to  be 
Followed  in  an  Epidemiological  Determination  of  the  Origin  of  a  Typhoid 
Outbreak." 

The  rapidity  with  which  the  routes  of  spread  and  source  of  a  typhoid  out- 
break can  be  determined  by  modern  epidemiologists  and  the  practical  infallibility 
of  the  results  are  incredible  to  those  who  have  been  accustomed  to  slow  moving 
inquiries   and    investigations  extending  over    weeks   or  months. 

So  drastically  revolutionary  are  the  achievements  of  modern  epidemiological 
investigation  that  this  incredulity  is  not  unreasonable  and  can  hardly  be  removed, 
except    by   a   clear   statement    of   the    methods   used. 

The  fact  that  the  new  epidemiological  methods  are  the  very  converse  of  the 
old    is    in    itself   an    explanation    of    their    immense    relative    efficiency. 

To  make  clear  this  complete  inversion  of  the  older  methods  an  illustration 
may  be  offered. 

Suppose  a  hunter  is  asked  to  find  and  kill  a  particular  wolf  whose  depreda- 
tions of  the  night  before  are  indicated  by  bodies  of  dead  sheep  lying  in  a  pasture. 
He  may  proceed  in  either  of  two  ways  to  his  task.  He  may  gather  an  army  of 
assistants  and  send  them  out  to  follow  the  outline  of  a  thirty-mile  circle,  cen- 
tering on  the  slaughtered  sheep,  with  the  hope  of  thus  picking  up  trails  of  various 
wolves,  intending  then  to  work  inward  along  each  trail  to  determine  if  it  be  the 
trail  of  the  guilty  wolf,  i.  e.,  until  satisfied  that  it  does  or  does  not  lead  to  the 
dead  sheep.  Of  course  they  might  encounter  the  trail  of  the  guilty  wolf  at  once — 
but  much  more  likely  they  would  encounter  many  other  wolf  trails,  each  of  which 
they  would  have  to  "run  out,"  before  at  last  they  strike  the  right  one.  Indeed, 
they  may  not  strike  the  right  one  at  any  time,  because  the  one  guilty  wolf  may 
have  his  range  wholly  within  the  circle  the  hunters  are  following — and  in  that 
case   of  course  they   could    not    cross   his   trail  at   all. 

No  real  woodsman  would  follow  such  a  plan.  Rather  he  would  go  alone 
straight  to  the  slaughtered  sheep  and  work  outward  along  the  only  trail  that 
leads  from  them.  That  trail  must  he  the  trail  of  the  guilty  wolf  and  of  that  one 
only.  It  must  lead  directly  to  where  that  guilty  wolf  is  now.  Such  a  plan  can- 
not fail  to  find  not  only  a  wolf,  but  the  wolf,  and  once  that  wolf  is  found  it  can 
be  put  out  of  action  forever. 

The  older  investigators  usually  approached  a  typhoid  outbreak  on  the  lines 
of  the  first   plan  outlined   above,   arguing    thus: 

First — Water  is  by  all  means  the  most  likely  route — we  will  therefore  study 
the  water  supply  or  supplies,  take  samples,  analyze  them,  and  in  two,  three  or 
four  weeks,  decide  whether  or  not  we  have  evidence  to  show  that  the  water  sup- 
ply  or   supplies    or   some   one   or    more   of   them   are   or   are    not   polluted. 

Second — Milk  may  be  the  route — we  will  therefore  investigate  the  milk  sup- 
plies of  the  community  in  detail,  trace  each  to  the  original  dairies  or  farms 
from  which  it  comes,  and  since  water  is  after  all  the  chief  route  used  by  typhoid 
fever,  we  will  investigate  the  water  supplies  of  each  dairy,  taking  samples  and 
analyzing   them — a   matter  of  two   or   three   weeks. 

Third — Food  is  so  ubiquitously  used  that  it  is  almost  hopeless  to  search  for 
the  route  of  infection  there.  However,  we  will  look  over  the  markets  and  stores, 
delve  into  the  ice  chests  and  inspect  the  back  premises.  If  we  find  dirt  and 
disorder,   we  can  at  least  recommend   that  these  be  cleared   up. 
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Fourth  Fingers  and  (in  flytime)  flies  are  ubiquitous.  The  physicians  must 
guard  against  transfer  bj  the  former.  If  we  find  many  flies,  we  must  nave 
manure  piles  and  garbage  taken  up  and  removed  because  flies  breed  in  them. 

In   brief,    the   older   Investigator's   idea   of  a   typhoid    investigation   consisted   in 

ii ling    the    community    with    Inspectors    of    water,    milk,    markets,    restaurants, 

dairies,  back  alleys  and  grocery  stores;  analyzing,  examining,  probing  the  whole 
community  from  top  to  bottom,  comparing  notes,  following  clues,  working 
daily  in  ih"  slums  digging  up  engineering  records,  street  department  records, 
vital  statistical  records,  Interviewing  physlcans,  talking  to  mass  meetings  of 
citizens  and  usually  coming  away  two  or  three  weeks  later  with  volui 
Information  and  the  epidemic  still  running.  Whatever  of  field  information  was 
collected  could  not  be  interpreted  fullj  until  all  reports  and  analyses  were  com- 
plete and  t in-  mere  bulk  of  the  material  was  so  greal  thai  the  task  of  collation 
alone  took   precious  time,   to  say   nothing   of  getting  out  #f  it   Die  essential   facts. 

But    the   modern   public   health   experl    working   aloi r   al    most    with    on< 

elate  is  ashamed  to  spend  over  three  days  in  finding  the  channels  of  infection 
and  their  approximate  source,  and  usually  can  announce  Indisputable  and  incon- 
trovertible conclusions   within    twenty-four   hours   after   he   begins. 

blow  is  it  possible  that  one  man  can  And  essential  farts  in  twenty-four  hours 
by  the  new  method  than  ten  men  often  failed  to  find  In  as  many  days  by  tin- 
old?     The  writer  has   tried   both   methods,  and   the   reaso  ictremely   clear. 

There   has  appeared   u] the  scene  a   new   figure  -the  public  health  detective. 

Mi-  is  equipped  with  training,  facilities,  and  experience  for  the  ready  clinical 
recognition  of  the  numerous  forms  of  infectious  diseases,  with  their  modifica- 
tions and  combinations;  he  is  familiar  with  the  wiles  of  the  enemy  which  lead 
astray  the  amateur  and  the  uninitiated;  in-  has  a  trained  nose  for  the  trail;  he 
has  the  ability  to  get  the  Information  in-  i ds  from  the  ignorant,  the  unin- 
telligent, even  the  deceptive;  and  he,  above  all,  is  a  specialist  In  his  line,  placing 
undiverted  energies  wholly  upon  his  task.  Finally,  he  has  one  simple  k"u i<l i n^r 
principle  thai  of  going  directlj  to  the  known  cases  and  working  tin-  trails  out- 
ward from   them. 

To  Illustrate  the  general  principles,  lei  us  suppose  notification  be  received 
that  a  typhoid  fever  outbreak  exists  in  a  far  pff  community.  The  public  health 
detective  parks  his  grip  and  goes.  Mr  knows  no  details;  he  has  never  heard 
of  this  particular  community  before;  he  has  not  even  an'.  Information 
ahuui  the  character  of  the  country;  if  enters  tin-  communitj  with  no  precon- 
ceived ideas.  Bui  he  does  know-  how  typhoid  fever  originates  and  how  it  spreads. 
Water,  milk.  food,  flies  and  fingers  arc  the  routes  typhoid  cases  ore  typhoid  car- 
riers   tin     sources.      His    duties     ir<     I i    both;    and    to    find    them,    nol    as    a 

scientific  amusement,  or  as  a  matter  of  record;  not  to  furnish  f l  for  specula- 
tion— above  all  nol   t ake  a  show  of  doing  something     but  to  stop  the  outbreak; 

and    then    to   advise   measures    to   prevenl    recurrence. 

The  public  health  detective  on  entering  the  community  affected  by  typhoid 
does  not  tirst  examine  the  water  supply,  the  milk  supply,  the  sewage  dis- 
posal system,  the  markets,  the  hark  alleys,  the  dairies,  or  anything  else.  He 
goes  directly  to  the  bedsides  of  the  patients.  Of  course  he  must  obtain  the  names 
and  addresses  of  the  patients  from  someom  from  the  local  health  officer,  if  he 
has  them;  from  the  attending  physician,  if  the  health  officer  has  no  list:  from 
tin-  lay  citizens  themselves,  if  no  one  else  is  immediately  available.  The  more 
complete  the  list,  the  Faster  he  ran  work,  because  then  he  is  nol  compelled  to 
hunt  up  the  cases  personally.  Bui  if  there  be  no  list,  he  begins  making  one  him- 
self. His  intention  is  to  see  just  as  many  patients  as  he  can.  for  each  furnishes 
evidence  and  he  wants  it  all.  Bui  he  knows  that  it  is  not  always  necessary  at 
this  stage  to  see  absolutely  all  the  patients,  so  long  as  he  sees  the  majority. 

Reaching  tin-  patient's*  bedside,  his  Investigation  begins.  Automatically, 
almost  mechanically,  he  decides  whether  or  not  the  patienl  has  typhoid  fever 
or  not.  Satisfied  on  that  point,  his  first  question  is  not.  "Tell  me  all  the  difl 
water  supplies  you  have  used,  or  all  the  sources  of  milk  you  have  used."  The 
tirst  question  is.  "When  did  you  tirst  show  the  earliest  symptoms  of  the  dls< 
Why?  Because  this  date  once  fixed,  tin-  date  at  which  infection  entered  the 
patient's  mouth  is  fixed  also,  i  ...  :t  date  between  on<  and  three  weeks  previous 
to. the  date  of  earliesl  symptoms.**  Remember  that  at  this  stage  the  detective 
maj  not  have  even  an  Inkling  as  to  which  of  the  usual  factors,  water,  milk,  food, 
Hies  or  fingers,  is  Involved,  still  lees  ran  he  muss  which  particular  water 
supply,  milk  supply,  etc.,  of  the  many  possible  ones,  may  be  the  guilty  orve. 
Bui  the  answei  to  this  question  reduces  possible  routes  to  those  used  by  this 
patient  not  at  anytime  hut  during  a  specific  period,  i.  e.,  from  one  to  three 
weeks  preceding   his  date  of  earliesl   symptoms, 

Not  yet,  however,  are  the  milk  and  water  questions  offered.     The  second  ques- 
tion   Is,    "Where    were   you   during   that    period?"      Why?     Because    if   the    | 
were   not   in   tin    community  during  that   period,   he  could   not    have  contracted   his 

Infection   within   it.  and  does   not    belong  to  n utbreak   under  examination  at   all 

hut    to   some  other.      He   is.    in    brief,  and    while  of   course   in* 

is  to  be  supervised  lesl  in-  spread  his  Infection  to  olhers,  he  cannot  help  to  locate 
tin-    Bource    of    the    main    outbreak     unless    perchance    he    be    himself    that    source. 

If  the  patient  is  a  child  or  delirious  or  not  strong  enough  for  an  Interview, 
or  speaks  only  some  foreign   tongue,   tin-  relatives,  friends  or  associates  must  sup- 

pl\     the    information. 

he  occasional  exceptions  do  not  affect   the  validity  of  this  atatement 
practical  working  rule. 
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i.  e.,  the  introducer  to  the  community  of  the  original  infection.  If  he  be  an 
imported  case  he  is  noted  for  further  reference  and  the  detective  goes  to  another 
patient.  If  not,  the  questions  continue.  But  not  yet  is  water  or  milk  or  flies 
mentioned.  The  third  question  is,  "Were  you  associated  during  your  period  of 
infection  with  any  then  known  typhoid  case?"  Why?  Because  such  association, 
especially  if  intimate,  makvs  it  more  than  probable  that  the  case  under  examina- 
tion received  his  infection  from  the  preceding  case,  rather  than  from  any  general 
route  and  that  he  is  therefore  a  "secondary"  case.  it  lie  had  such  associa- 
tions, this  is  noted  for  further  reference  and  the  investigator  passes  on  to  another 
bedside.  If  not,  the  questions  continue  and  now  at  last  take  up  milk,  water, 
food,  etc.,  but  of  course  only  so  far  as  to  determine  those  used  by  the  patient 
during  his   infection    period. 

Then  the  investigator  passes  to  the  next  patient.  What  has  he  learned  so 
far?  Nothing  much  yet.  But  he  has  narrowed  the  possible  routes  of  infection 
to  certain  water  supplies,  certain  milk  supplies,  certain  food  supplies,  etc.,  i.  e., 
those  used  by  the  first  patient  during  a  certain  period,  anil  he  has  done  this  in 
thirty  minutes — in  scarcely  the  time  it  hikes  for  the  old  style  investigator  to  get 
his  bottles  ready   to   collect   his   first  water   sample'. 

At  the  bedside  of  the  second  patient,  the  same  inquiries  in  the  same  order 
are  made.  If  this  second  patient  be  an  imported  case,  or  a  secondary  case,  he 
also  is  merely  noted  for  future  reference.  If  lie  lie  a  primary,  however,  the  origins 
of  his  drinking  water,  milk,  food,  etc.,  during  his  infection  period  are  also  ascer- 
tained. Perhaps  he  coincides  with  the  first  patient  in  every  detail  of  alimentary 
supplies,  in  history  and  associations.  If  so.  nothing  much  has  been  added  to  the 
detective's  knowledge.  But  more  than  likely,  dissimilarities  have  developed.  Since 
thg  responsible  water  supply,  milk  supply,  etc..  must  be  one  of  those  water  sup- 
plies, milk  supplies,  etc.,  used  in  common  by  primary  cases  all  those  not  common 
to  both  of  these  primary  cases  may  be  dropped  from  consideration  (except  in  rare 
instances  of  multiple  routes).  Thus,  if  both  have  used  the  same  water,  water  from 
that  origin  remains  as  a  possibility.  Bui  if  the  water  supplies  have  been  different 
water  is  eliminated  from  the  question  entirely.  If  the  milk  supplies  are  identical, 
milk  remains  as  a  possible  route  of  infection;  if  not,  milk  is  eliminated  from  the 
question    entirely. 

In  brief,  provided  the  information  obtained  be  reliable,  and  it  is  a  part  of 
the  public  health  detective's  training  to  distinguish  at  a  glance  truth  from  false- 
hood, tin-  honesth  mistaken,  or  forgetful,  or  stupid  replies  from  the  reliable 
ones — and  above  all  never  to  believe  anything  i  to  the  extent  of  recording  it) 
unless  it  is  checked,  confirmed  and  established  as  a  fact,  the  modern  investigator 
has  in  one  hour  narrowed  his  investigation  to  a  point  which  the  old  style  in- 
vestigator  often   would    not    reach    for   weeks. 

And  so  from  patient  to  patient  the  inquiry  proceeds.  In  the  course  of  the 
day  the  investigator  has  seen  perhaps  thirty  patients.  The  tabulation  (probably 
already  made  in  his  own  mind)  shows,  say,  three  imported  cases,  five  secondaries, 
two  uncertain  or  indefinite.  The  remaining  primary  cases  show  in  common,  say, 
one  water  supply  only,  the  milk,  etc.,  varying;  or  one  milk  supply  only,  the 
water,  etc.,  varying;  or  no  connection  except  attendance  at  some  one  social 
function. 

Going  straight  to  the  route  thus  indicated,  the  public  health  detective  quickly 
confirms  the  indications  of  his  results.  He  knows  that  the  route  indicated  must 
be  the  guilty  one  for  only  that  route  can  account  for  all  the  cases.  He  con- 
centrates on  that  route  until  the  evidence  is  complete — when  and  how  that  route 
became  infected,  when  and  by  what  sub-routes  the  infection  was  distributed, 
why   it    infected   the    patients    found    and    not    others,    etc. 

In  this  illustration  I  have  assumed  complete  ignorance  on  the  part  of  the 
epidemiologist  as  to  everything  connected  with  the  community  he  is  investigating, 
except  what  he  finds  by  cross-examining  the  patients.  As  a  matter  of  fact, 
every  epidemiologist,  however  much  a  stranger  to  the  particular  community  he 
enters,  begins  to  learn  about  it  from  the  moment  he  enters  it. 

Thus  almost  unconsciously  he  notes  the  size  of  1he  town  and  compares  it 
with  the  number  of  cases  reported  as  existing;  if  it  is  summer  time  he  almost 
automatically  notes  the  presence  or  absence  of  open  toilets  in  the  back  yards, 
of  manure  piles  and  of  garbage  cans — all  bearing  upon  fly  infection.  If  it  •  is 
winter  time  or  the  community  be  well  sewered,  he  does  not  even  consider  flies. 
If  the  cases  are  grouped  in  one  quarter  of  the  town,  while  the  public  water 
supply  extends  all  over  it,  he  tentatively  eliminates  the  water  supply,  before  he 
asks  a  question.  If  good  surface  drainage  and  a  sandy  soil  exist,  or  driven 
wells  are  chiefly  in  vogue,  he  tentatively  eliminates  well  water — even  before  he 
registers   at  the   hotel. 

This  is  not  and  cannot  be  a  complete  synopsis  of  all  the  combinations  of 
circumstances  which  the  epidemiologist  meets.  It  is  intended  to  illustrate  his 
methods  and  to  show  why  they  are  incredibly  rapid  and  incredibly  accurate — 
how  they  eliminate  speculation  and  guarantee  a  correct  solution — which  means 
of  course  the  achievement  of  the  great  end,  the  finding  of  proper  measures  for 
suppression. 

As  soon  as  the  route  is  indicated,  lie  must  go  to  that  route,  and  establish 
beyond  peradventure  that  it  was  in  truth  responsible.  A  water  supply  cannot 
convey  typhoid  if  typhoid  fever  discharges  have  not  entered  it.  There  is  no  ob- 
ject in  attributing  an  outbreak  to  fly  infection  from  toilets  into  which  typhoid 
feces  have  not  been  discharged  at  such  a  time  as  to  account  for  the  cases.  A 
milk   supply,    not   handled    at    some    point    by   an    infected   person,    nor   adulterated 
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;it  sipiiif  time  with  infected  extraneous  matter  cannol  convej  typhoid.  What- 
ever iiis  results,  they  cannol  be  true  unless  thej  are  consistent  they  should  not 
be  accepted   unless  thej   are  provable    and   proved. 

li'  the  public  health  detective  is  familiar  with  the  community  where  the  out- 
break occurs,  Including  its  water  supplies,  its  milk  supplies,  the  sociological  re- 
lationships of  its  people,  etc.,  etc.,  he  can  often  tentatively  determine  the  cause 
of  the  outbreak  by  a  mere  inspection  of  the  names  and  addresses  of  primary 
cases,   especially   if  platted  on  a   map  of  the  community,   taking   into  accounl    ;ilso 

the    'in f   year,    and    other   general    points.      But    such    deductions    while    often 

wonderfully  reliable,  can  never  be  :>s  conclusive  and  satisfa-ctorj  as  are  the  re- 
sults of  an  Investigation  by  even  a  total  stranger,  if  the  investigation  be  con- 
duel  '-'I   as   a bo\  e  described. 

Once  1 1 1  *  -  main  route  of  the  typhoid  outbreak  is  discovered,  what  should  lu- 
ll  ? 

Water  Supplies  It'  the  i laminating  material  ran  be  excluded  from  the  sup- 
ply, this  should  of  course  be  done  instantly  and  hypochlorite  should  be  added  il 
once  after  cutting  < m i  the  contaminating  source,  to  secure  disinfection  of  the 
water  already  in  mains,  reservoirs,  etc.,  making  sure,  by  blowing  out  dead  ends, 
<•!(-..  1 1 1 ; i '  the  hypochlorite  reaches  every  pari  of  the  system.  Thereafter  nothing 
whatever  is  needed  concerning  the  water  supply,  excepl  to  see  that  new  con- 
tamination  is   ii"!    Introduced. 

li",  as  often  happens,  the  contaminating  material  cannot  at  once  in-  excluded 
from  the  supply,  order  the  water  boiled  and  begin  at  once  the  construction  of  a 
hypochlorite  disinfecting  plant.  (The  Minnesota  State  Board  of  Health  main- 
tains a  portable  plant,  capable  of  treating  at  least  1,000,000  gallons  of  water  per 
day.  This  plant  .-usts  less  than  $50.00  to  build  and  set  up  ready  for  work.  On 
Ing  i  water  outbreak  of  typhoid  or  dysentery,  the  portable  plant  is  shipped 
tu  the  comimunitj  affected  and  is  usuallj  in  operation  within  twenty-four  hours 
ipt  of  notification  of  its  need.  In  such  cases  orders  to  boil  the  water  are 
superfluous;  because  the  hypochlorite  reaches  effectivelj  every  part  of  the  water 
system  before  the  order  reaches  effectively  one-tenth  of  the  citizens.  As  sunn 
as  tie  hypochlorite  treatmenl  is  installed  measures  for  permanent  reformation 
lit'  the  supply  are  begun.  This  maj  lake  weeks,  months  or  years  and  the  hypo- 
chlorite treatment  in  sunn'  cases  musl  remain  a  permanent  feature  of  the  sup- 
ply. 

Milk  Supplies  For  milk  outbreaks,  the  guilty  supply  should  be  cut  off  or 
pasteurized,  unless  and  until  tin-  actual  contaminator  (milker  with  walking 
typhoid,  milkman  who  is  nursing  a  sick  relative,  carrier,  etc.)  is  located  and  ex- 
cluded from  handling  tin-  supply.  When  this  latter  can  in-  and  is  done,  no  fur- 
ther action  is  needed.  Of  course  a  thorough  disinfection  of  all  cans,  bottles  and 
otber  apparatus   possibly    contaminated    should    be  don  in   all   cases. 

Flies  In  fly  outbreaks,  Immediate  liming  <•(  all  outdoor  toilets,  the  preven- 
tion of  soil  pollution  by  the  inhabitants,  and  tin-  fly-proofing  of  toilets  are  the 
quickesl  and  besl  methods  for  immediate  results.  The  abolition  of  flies  is  a 
hopeful  idea  in  pursue,  hut  the  exclusion  of  existing  flies  rrom  infected  dis- 
charges  is   much   mui"   practical  and   almost    infinitelj    quicker. 

Food  Supplies  Food  outbreaks  are  usuall>  due  tu  one  lot  of  infected  fund. 
long  since  eaten  or  otherwise  disposed  of  and  usually  little  can  in-  done  about 
it.  When,  however,  the  food  (as  in  the  case  of  milk)  was  infected  by  a  handler, 
who  maj  still  in-  handling  new  supplies,  the  handler  should  be  located,  if  possi- 
ble, Otherwise  tin-  particular  article  involved  should  hi-  excluded  or  used  only 
after  cooking. 

Fingers  Fingei  outbreaks  can  be  handled  only  by  supervision  of  existing 
Infected   persons,   their   nurses  ami   associates. 

Every    typhoid    outbreak    becomes    a    finger    outbreak    al    sunn-    stage    or    Other, 
whatever   its  original  cause,   i.  e.,   the  primary   cases  can   be  prevented   b>    cutting 
■lit'    contamination    from    tin-    main    conveyor    (water,    milk,    flies,    etc.);    bul 
ondary    cases   can    be    prevented    only    by    immediate    attention    tu    every    existing 
int..'   d   person. 

Hence  every  typhoid  outbreak  should  result  in  tin-  immediate  appointment 
of  a  visiting  nurse  or  equivalent  officer,  whose  sole  dutj  it  is  tu  visit  every  daj 
tin-  existing  and   new   cases,   instructing  tin-  attendants  in   the  care  of    lis.' 

tin-  care  of   their   own   hands,   etc.,    the   preventl t    sale  of   food,    milk,   etc.,    by 

infected  persons  or  from  Infected  houses,  etc.  in  addition  the  epidemiological 
search  for  missed  cases  and  carriers  should  be  continued  as  long  as  new  known 
oases  continue  to  develop.  This  must  important  second  stage  in  the  control  of 
an  epidemic  does  not  call  for  description  here.  Like  the  finding  of  the  origin  of 
the  primary  outbreak,  the  finding  of  missed  cases  and  carriers  is  based  upon 
detective   principles,   and  depends   primarily   upon   the  epidemiologist. 

Finally,  publicity  is  needed.  Publish  abroad  the  cause  of  the  main  outbreak, 
and  warn  everyone  of  the  dangers  of  the  secondary  infection  from  existing  cases. 
T iften  both  public  and  official  opinion  consider  the  danger  over  when  Un- 
guilty water  is  purified,  the  guilty  milk  shut  out,  etc.  As  a  matter  of  fact  cases 
from  the  original  cause  will  develop  for  a  period  of  Ihree  weeks  after  the  main 
route  has  been  abolished  (due  to  tyhoid  bacilli  ingested  from  the  main  route 
before  it  was  purified).  Further,  each  primarj  case  Is  likely  to  give  rise  to  sei  - 
ondaries.  Hence  every  case,  primary  or  secondary,  whenever  developing,  is  a  sep- 
arate focus  of  the  disease  for  spread1  h\  contacl  chierl>  fingers,  and  every  typho'd 
epidemic  must  be  supervised  for  three  months  at  least,  often  longer,  before  typhoid 
fever  is  abolished   from   Ihe  community. 

The  following  card  has  been  round  useful  in  Minnesota  for  securing  data  from 
typhoid   patients 
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LIST    OF     INVESTIGATIONS. 
TYPHOID    FEVER,    DYSENTERY,    DIARRHEA. 

Fifty-eight   epidemiological    Investigations   ol   typhoid    fever,   dysentery 

and  diarrhea  were  made  during  the  biennial  period  Aug.  1,  1910  to  Aug.  1, 
1912,  in  thirty  counties.  The  field  work  required  one  hundred  thirteen  days. 
No  reports  or  summaries  for  investigations  made  between  Aug.  1,  1910  and 
Jan.  1,  1911,  are  included  since  the  work  was  covered  in  the  first  report 
of  this   Division. 

TYPHOID    FEVER. 


County.  Township,    Village,   City.  Date. 

Aitkin    (in      Aitkin   village    December    I 

Anoka     lib      Anoka  city,   State   Asylum October        10,   1910 

ill.      Ham    Lake    township October        LI,   1910 

■  li  i      Anoka   city    November      t.   L910 

(C)       Anoka  city    Februarj        2,   L911 

(C)      Anoka  city   February     2:;,  mil 

illi      Anoka  city   May         23-25,   L912 

.11.      Anoka   city    May         28-30,   L912 

(C)  .    Anoka   eitj    June  5,   L912 

(CJ       Anoka    city    iune  6,    L912 

Beltrami    (Hj      Bemidji  city   October  3,  lyio 

illi      Baudette    village    Oct.  12-lis.  1910 

Si K inner    village     

(C)       Bemidji   city   November     9,  1911 

Brown    it'i       New   llm  city November    23,   1911 

Carlton      id        Atkinson    township    Oct.  L9-20,    L911 

Crow   Wing    illi      Deerwood   village    September  27,  1910 

ill.      Brainerd    city iune  20,   L912 

Freeborn     (C)       Albert    Lea   city Nov.    30 -Dec.    1.    11 

Hennepin    illi      Greenwood    townshi] August         23,   L910 

il'i      Dayton  township   Dec         27-29,   1910 

Itasca    'Hi      Bovey    village    August        5-9,    L910 

Coleraine   village    

.Mail de   village    

Taconite    village    

■  Hi       Coleraine    village    September    25,    1910 

(Hi      Nashwauk    village    lugust    17-19,   L910 

((•'       coleraine   village    July         13-16,   1911 

linvev    village    

(C)        Twp.     U1'     \\.     R.     29     W..     Camp 

No.   ::.   Crookston    Lumber  Co Nov.  7-8,   1911 

(C)       Ardenhurst    township    **.Iune         12-15,   1912 

Alvwood    township    Oct  1*3-27,  1911 

Koochiching     h'i       International    Falls   city 

(C)       Northome    village    June        L2-15,  1912 

Englewood    township    

Lake    (C)      Two    Harbors    city November   21,   L910 

(C)      Two    Harbors    city Feb.  27-Mar.   1.  '12 

(C)       Two    Harbors    city .March         6-9,   1912 

id        Two     Harbors     city \pril  0-11.    1912 

Marshall     (C)        Vega    township    Oct.  21-22.   1911 

Warren     city     

Morrison     (CI        Little    Falls    citj \pril         17-19,    1912 

Nicollet    (Hi    *St.    Peter  city,   state   Asylum lugusl  11,   L910 

Norman     (C)        Spring    Creek    township October  29,    1911 

Otter   Tall    (Hi       Fergus    Kails,    state    Asylum Sept.         L7-18,    L910 

Pennington i>'i       Thief    River    Falls   city December    21,    L910 

Ramsey    HI*      St.    Paul    city,    Hamlin. ■    Univer- 
sity     (  tctober        20,  1910 

Redwood    'II'       Lamberton    township    net.  26-27,    l'.'l" 

Renville     (Hi       Hector   village    lanuarv         lv    L912 

Rice    'Hi      Faribaull    city    October  6,  1910 

Roseau    fC)       Roseau    village    Dec.  18-20,   1910 

St.   Louis   (Hi      Hibblng    village    **Augusl 

( 'hi sin ilm    village    

i  Milut  h    city    

(Hi       Hibbins    village     

Virginia    citj     "August     17-19,   1910 

•  Hi      imluth  city   September  24,   1910 

(CI       Ely  city   \ug.   3i-s.pt.    i.n 

Sherburne    'H>       Becker   township    Oct.    Sl-Nov     1,   '10 

ii'i       Becker  township    Vpril  ::.   L911 

(H)      Santiago   township    October        19,   1911 

Stearns     (Hi      Melrose  village   Novembi 

Steele    (C)       Owatonna    city    Dec.  1-5,   1910 
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l  HARRHEA. 

County.  Township,   Village,    City.  Date. 

Blue    Earth    (II)     »Mankato    city     August  12,1910 

Kandiyohi      ( < '  i       Willmar   township,   State    Hospi- 
tal   for   [nebriates \ugust    24-25,1911 

Nicollet    (II)      St.    Peter  city **August         11,1910 

DYSENTERY. 

Blue   Earth    ill)       Mankato    city    *"  August  12,  1910 

Faribault    ill)       Wells    village    \ugust  8-12,  1911 

Hennepin     illi     'Greenwood    township    **August  23,  1910 

Stevens    iHi       Morris   city    **August  25-26,  1910 

C=Dr.   A.   J.   Chesley.       H=Dr.   H.   W.   Hill. 
♦Another   communicable    disease    investigated   at   same   time. 
**Dates  appear   in    two   different  places,    but   days   :ire   counted   but   once. 

SUMMARY. 

Typhoid     Fever,    Anoka    City,    Anoka    County,    February    2    and    23,    1911. 

BY   A.  J.  CHESLEY. 

Request  of  Dr.   A.   T.   Caine,  health   officer.    . 

Reason — Prevalence  of  typhoid  fever  in  Anoka  and  state  hospital.  Source  of  in- 
fection  as   determined    by    health   officer  questioned    by    certain   parties. 

Inspector,  with  health  officer,  visited  cases,  took  full  epidemiological  data. 
Dairies  were  visited   by   inspector  or  health  officer. 

Result — Rum  River  water  determined  as  a  medium  of  infection  for  primary  cases. 
Other  probable  mediums  of  infection  were  excluded,  imported  cases  were 
determined,  the  necessity  for  chemical  and  bacteriological  water  analyses 
shown,  and  the  local  board  of  health  findings  were  supported.  Emergency 
hospital  plant  installed  in  pumping  station  by  Engineering  Division,  February 
23d,  after  analyses   of  water   by   Laboratory   Division. 

Inspector  left  Becker  4:55  p.  m.,  February  1.  1911,  reported  in  Minneapolis  5:35 
p.  m.,  February  2,  1911.  Left  Minneapolis  February  23,  1911,  returning  9:00 
p.   m.,    February   23,   1911. 

SUMMARY. 

Typhoid    Fever,    Anoka    City,    Anoka    County,    Minn.,    May   23-25,    1912,   and 

May   28-30,    1912. 

BY  H.    AY.   HILL. 

Request  of  Dr.   A.    T.   Caine,   health   officer. 

Reason — Cases  of  typhoid  fever  coming  down,  three  or  four  a  day:  suspected  milk 
supply   exonerated   by   local   health  officer.      No  other   source   could  be   detected. 

History — Anoka  had  been  fairly  free  of  typhoid  fever.  Since  the  last  outbreak 
from  the  public  water  supply  in  1911,  but  scattering  cases  had  occurred  at 
intervals.  The  population  contained  numerous  persons  previously  affected, 
now  possible  carriers.  The  hypochlorite  treatment  of  the  water  supply  was 
distrusted  so  much  that  few  drank  the  city  water,  which  was  used,  however, 
for  washing  teeth,  sprinkling  vegetables,  etc.  High  water  made  people  sus- 
picious of  wells,    despite  the  sandy  soil. 

Results — After  exhaustive  search  for  the  main  route  of  infection,  and  elimination 
of  public  water  supplies,  wells,  flies,  milk  and  contact,-  the  fact  that  nearly 
all  cases  were  confined  to  one  ward,  and  all  cases  dealt  with  one  grocer,  made 
it  likely  that  food  infection  was  responsible.  Very  many  clues  were  followed, 
all  the  buttermakers  for  this  grocer  were  seen  and  finally  a  farm  was  found 
from  which  butter  was  sold  to  the  gfticer  during  the  sickness  and  conval- 
escence of  an  unreported  case  of  walking  typhoid  in  a  hired  girl. 
All  patients  were  seen  and  instructed,  a  visiting  nurse  employed  and  warnings 
through  newspaper  articles  and  dodgers  given.  From  thirty-five  to  forty 
cases,  with  six  deaths,  had  occurred  at  last  accounts.  Especial  warnings  con- 
cerning non-flyproof  toilets  for  the  discharges  of  those  now  sick,  and  against 
the   handling  of   food   stuffs  by  sick   or   convalescents  were  given. 

Lett  .Minneapolis  May  23.  S:50  a.  m..  Northern  Pacific,  returning  May  25,  4:17 
]>.  m.,  Great  Northern,  and  left  Minneapolis  May  2s,  8:50  a.  m..  Northern 
Pacific,   returning  May  30,    4:17  p.   m.,   Great  Northern. 

SUMMARY. 

Typhoid    Fever,    Anoka   City,   Anoka    County,    June   5-6,    1912. 
BY   A.   J.    CHESLEY. 
Request  of  Dr.   A.    T.   Caine.   health   officer. 
Reason — To   complete    the   investigation    of   typhoid    made    by    Dr.    H.   W.    Hill.    May 

23-25,    and   2S-30,    1912. 
History     See   summary   of   Dr.   Hill's   investigation. 
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Inspector  made  spot-map  for  visiting  nurse;  instructed  her  about  the  collection  of 
data,  etc.;  visited  certain  dairies  with  health  officer,  and  assisted  Mr.  B.  M. 
Mohler,  of  the  Laboratory  Division,  in  the  collection  of  data  and  water  sam- 
ples. 

Results— Evidence  obtained  from  parties  direct  and  from  examination  of  well 
water  and  of  blood  of  a  suspected  carrier  by  the  Laboratory  Division,  con- 
firmed Dr.  Hill's  deduction  that  the  carrier  was  the  source  of  infection,  and 
that  butter  handled  by  this  carrier  was  the  route  of  infection.  Adequate  pre- 
cautions were  instituted  at  once,  and   the  danger  from   this  carrier  ceased. 

Inspector   went    to   Anoka    by    Stage;    returned    by    train    on   June   :,   and    6,    1912. 

SUMMARY. 

Typhoid    Fever,    Bemidji    City,    Beltrami    County,    November   9,    1911. 
BY   A.   J.   CHESLEY. 

Request  of  Dr.   E.  H.   Marcum,   Bemidji. 

Reason  —  To  interview  typhoid  patients  from  Crookston  Lumber  Co.,  Camp  3, 
Itasca    county,   and   to   investigate    other   typhoid   cases. 

History — Health  officer  had  not  reported  typhoid  cases  to  State  Board.  St.  An- 
thony Hospital  handles,  through  contract,  many  typhoid  cases  from  a  large 
territory.     Mrs.    Smith's   Private  Hospital  occasionally   takes   typhoid   cases. 

Inspector  visited  hospitals,  interviewed  patients,  tabulated  typhoid  cases  admit- 
ted since  January  1,  1911,  interviewed  physicians,  followed  up  convalescents 
and  Bemidji  and  Nymore  village,  to  inspect  conditions  and  to  give  them 
typhoid  circulars.  Met  Mayor  J.  O.  Parker,  discussed  typhoid  in  camps,  ar- 
ranged to  send  camps  emergency  hypochlorite  outfits  and  instructions  to  his 
three    lumber    camps    at    Cedar    Spur,    Beltrami    county. 

Result — Collected  data  on  twenty-eight  cases  in  Camp  No.  3,  Crookston  Lumber 
Co.,  and  seven  from  Nymore,  three  from  outside  Bemidji.  and  eighteen  treated 
in  hospital  since  January  1,  1911.  Health  officer  promised  to  report  typhoid 
cases  properly   hereafter. 

Inspector  left  Blackduck  10:10  p.  m.,  arrived  in  Bemidji  11:20  p.  m.,  November 
9,  1911.  Left  Bemidji  11:40  p.  m.,  November  9,  1911,  arrived  in  .Minneapolis 
9:00  a.   m.,    November  10,    1911. 

SUMMARY. 

Typhoid    Fever,    Brainerd    City,    Crow    Wing    County,    June    20,    1912. 

BY  H.   W.   HILL. 

Request  of  Dr.   R.    A.   Beise,   health   officer. 

Reason — Sudden  outbreak   of  typhoid   fever. 

History — A  previous  outbreak,  due  to  the  public  water  supply,  had  been  met  by 
installation  of  hypochlorite  plant.  Evidence  existed  that  this  plant  was  not 
uniformly  operated,  and  that  the  hypochlorite  itself  had  not  been  of  standard 
strength*  Mr.  H.  A.  Whittaker.  chief  of  Chemical  Division  of  State  Board  of 
Health  Laboratories,  had  reported  on  public  water  supply  unfavorably,  May  30, 
1912. 

Inspector  accompanied  health  officer  in  visiting  all  available  (ten)  patients  and 
investigated  numerous  possibilities,  concluding  that  the  public  water  supply 
alone  would  account  for  all  cases.  This  fitted  also  with  accounts  of  scatter- 
ing cases  occurring  in  the  past  few  months. 

Results — Advice  concerning  boiling  the  water  had  already  been  published.  This 
was  to  be  renewed  until  the  hypochlorite  treatment  was  replaced  on  a  proper 
basis.  The  visiting  nurse,  who  was  on  a  vacation,  was  to  be  recalled  and  em- 
ployed to  prevent  secondaries.  Outdoor  toilets,  where  used,  were  to  be  dis- 
infected and  flyproofed. 

This  investigation  was  incidental  to  presence  of  inspector  in  Brainerd  as  lecturer 
for   the   State   Board   of  Health    in   the    University   Extension    movement. 

SUMMARY. 

Typhoid    Fever,    Camp    No.    3,    Crookston    Lumber    Co.,    Township    149    N.,    Range 
29  W.,   Itasca   County,   November  8,   1911. 
BY   A.   J.    CHESLEY. 
Request  of  Dr.   E.   H.   Marcum,   Bemidji. 

Reason — Twenty-eight   men   of  Camp   No.   3   sick   with    typhoid   in   St.    Francis   Hos- 
pital,   Bemidji. 
History — Camp   of  one    hundred   and   twenty-five   men   was   established   August   23d. 
September    23d    new    men    from    Minneapolis    were    added    to    the    crew.      John 

R developed   typhoid  October  16,   1911:   other  cases  followed,  all  beginning 

with  diarrhea.  Mess  hall,  bunk  houses  and  privy  vault  open  to  flies,  dug 
well  sixteen  feet  deep  in  clay,  open  to  pollution  by  dirty  hands  drawing  water 
by  pail  and  pole,  men  weak  from  diarrhea  assisting  cook,  favored  extensive 
infection. 
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Inspector  took  bacterial  and  chemical  specimens,  Nos.  \t.',2\.  l l' : : "J _' .  and  blood  for 
Will. tls  from  Minneapolis  recruits  of  September  .'■'■.  1911.  Camp  No.  -.  two 
miles  distant,  had  similar  environment,  but  no  typhoid  because  it  had  no 
carriers.  Bunk  house  water  pails  had  Pouting  tin  cups,  permitting  linger 
Infection  of  cups  and  water.  Changed  cups  to  long-handled  dippers;  recom- 
mended thai  ailing  men  g"  to  hospital  for  observation  to  prevent  possible 
con  tad  infection;  that  privy  be  daily  dosed  with  lime.  Camp  was  well  man- 
aged  ami    kitchen   well   kept,      Few    Hies   present. 

Result  Five  of  twenty-five  Widals  of  Minneapolis  recruits  were  positive.  Three 
acknowledged  recent  typhoid.  This  accounts  for  typhoid  infection  through 
flies,  contact,  etc.  Special  outfits  and  directions  for  hypochlorite  treatmenl 
of  camp  water  were  forwarded  by  Laboratory  Division.  Foreman  will  strictly 
enforce  recommendations;  re  lining  privy,  washing  hands,  long-handled  dip- 
pers,   Buspects  to  hospital,   hypochlorite   In   water. 

Bacteriological  examinations  of  water  by   Laboratory   Division: 

No.   12321,  3.900  bac.   per  c.c;  colon  bac.   l  and   100  c.c.     present. 
No.   12322,   100  bac,   per  c.c;  colon  bac   l   c.c.     a. inn  c.c.— present. 

Inspector  lefl  Minneapolis  7:40  p.  m..  November  7,  1911,  arrived  Blackduck  5:30 
a.  m.,  November  8,  1911.  Lefl  Blackduck  10:00  p.  m.,  arrived  Bemldjl  11:20 
p.  m..  November  8,  1911. 

SUMMARY. 

Typhoid    Fever,    International    Falls   City,    Koochiching    County.    October    23-27,    1911. 

BY   A.  -I.   CHESLEY. 

Request  of   i  »r.   «;.   F.   Swlnnerton,  health  officer. 

Reason     Twenty-four   residents  developed   typhoid   since   September    1,    1911. 

History  Pollution  of  Rainy  River  being  inevitable,  Dr.  Hill  in  1910  advised  hypo- 
chlorite trealmenl  of  city  water.  Typhoid  patients  from  camps,  mines.  vil- 
hiijf*.  etc..  in  a  largre  territorv  are  invariably  present  in  hospitals  at  Interna- 
tional Kails  and  Fori  Francis,  <mt.  infectious  discharges  of  convalescents 
may  enter  Rainy  River  from  house-boats,  small  craft,  logs,  two  saw  mills. 
eral  landing  camps  and  Ranier  village  up  stream:  also  down  stream  logs 
broughi  by  train  from  Little  Fork  and  Black  Rivers  and  dumped  above 
Rainy   River  dam.     Health  officer  had   warned  citizens  to  boil  drinking:  water. 

Inspector  visited  thirty-four  patients  at  hospital  and  teside  :es  to  collect  data 
of  present  epiuemic  and  old  unreported  cases:  telegraphed  for  emergency 
hypochlorite  plant:  visited  milk  dealers,  checked  customers,  etc.,  inspected 
premises,  took  photos  on  tour  of  inspection  up  Rainy  River  to  show  factors 
of  pollution:  with  Assistant  Engineer  .1.  A,  Childs  arranged  for  and  assisted 
in  installation  of  hypochlorite  plant:  collected  bacteriological  and  chemical 
samples  of  citj  water  before  and  aftei  hypochlorite  treatment.  (See  Engineer- 
ing: and   Laboratory   Divisions  reports.) 

Results  — Xo  case  was  traced  to  milk  infection.  The  large  number  of  typhoid 
patients  drinking;  water  directly  from  the  river,  while  working  near,  and  the 
school  children  who  tirst  drank  unboiled  citv  water  when  school  opened  prose,] 
it.    watei    to  be  the  source  of  most   infectio 

inspector  left  Minneapolis  7:40  p.  m..  October  23,  1911,  Northern  Pacific  Railway, 
arrived  Internationa]  Kails  8:40  a.  m.  October  24.  1911.  Left  International 
Falls  7:00  p.   m.,  Octobei    27,    1911,   for  Crookston   v  ia   Bemldji. 

SUMMARY. 

Typhoid     Fever.     Northome     Village,     Englewood     Township.     Koochiching     County. 

Ardenhurst    and    Alvwood    Townships,    Itasca    County,    June    12-14,    1912. 

BY    \.  .i.   CHBSLEY. 

Request  of  supervisors  of  Englewood  township  and  Dr.  G.  F.  Swlnnerton,  Inter- 
national  Kails. 

Reason     Several   Northome  residents  and  visitors  developed   typhoid,  and  one  died. 

History      II      J.     Kngleking.     village    recorder,     write    re     P.  family,     who    went 

.\iav   26th  to  international  Falls  hospital.     Dr.  Swinneiton  wrote  re  other 
and  on.-  death  which  he  learned  about.     Dr.   Monahan,   upon  request,   collected 
epidemiological  data   for   P.  cases.     Dr.    Hill  did   same   for   cases   in   hos- 

pitals ai    Bemldjl   ami    Bralnerd    while   on   "University    lectures"    trip. 

inspector  saw  available  cases  isix  sick  and  three  recovered),  collected  water 
samples  from  citv  supply  and  wells  in  Northome;  looked  up  suspected  cases 
in  Englew I  and  Ardenhursl  townships:  collected  blood  for  Wldal  tests:  dis- 
tributed  hypochlorite  and   gave   written    Instructions   for   its   use   t,>  citj    water 

USerB;    advised     measures    to    prevent     spread     through     Pies,     food,     contact. 
wrote    for    further   data    on    cases    not    seen. 
Results     Some    ,,i'  Infection  of  tirst   case  unproven,   but    water  from    Kartl.it    Lake 
(also   used    for   citv    supply)    is   probably    correct.      Other   cases   also   used   citv 
water  suppiv    regularly   of   occasionally,   including   Beveral    who   are   contact   or 

food    secondaries.       In    fact,    fifteen    cases    had    opportunity    for    contact    ami    too, I 
Infection     as     well    as     water     Infection,     and     cannot     be    attributed     to    any     one 

source    exclusively.      Water    analysis    show    pollution    in     four    of    five    wells. 

'Phe     natural    drainage    from    sinks    and    the    school    septic    tank    make    the    lake 
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water  liable  to  sewage  contamination  when  the  .snow  goes  ,,ff  or  heavy  rains 
occur. 

Proper  measures)  to  stop  epidemic  were  started,  although  the  data  were  very  in- 
complete because  so  few  cases  were  at  home. 

Left  Minneapolis  June  12,  7:00  p.  m.,  arrived  Northome  June  13,  6:15  a.  m. 
(Northern  Pacific  and  Minnesota  &  International.)  Left  June  14,  9:40  p.  m., 
arrived    Minneapolis    9:30    a.    m.,    June    15,    1912. 

SUMMARY. 

Typhoid    Fever,    Little    Falls    City,    Morrison    County,    April    17-19,    1912. 

BY  A.   J.   CHESLEY. 

Request  of  Dr.   X.  W.  Chance,  health  officer. 

Reason — About  twenty-five  cases  of  typhoid  fever  had  occurred  within  a  year, 
Twenty  had  developed  since  February  1,  1912.  The  .Mississippi  River  water 
was   suspected   to  be   the  route  of  infection. 

History — Mr.  H.  A.  Whittaker,  of  the  Laboratory  Division,  collected  water  sam- 
ples  at   Little   Falls   and    made   inquiries   concerning    the   cases    April    11,    1912. 

Inspector  interviewed  the  health  officer  and  physicians  and  listed  cases.  With 
Mr.  Cross,  of  the  board  of  health,  visited  cases  and  obtained  epidemiological 
data. 

Results— The  use  of  river  water  could  not  be  excluded  in  any  case.  From  the 
most  recent  cases  the  use  of  river  water  was  positively  determined.  For 
the  primary  cases  the  other  usual  routes  of  infection  could  be  eliminated. 
The  danger  of  infection  through  flies  and  from  privy  vaults  to  shallow  wells 
will  be  offset  by  cleaning  and  liming-  of  vaults  and  flyproofing  of  outhouses. 
Two  cases  were  infected  while  working'  with  a  threshing  crew.  These  and 
certain  other  cases  are  being  followed  up  for  more  complete  data.  The  health 
officers  will  enforce  regulations.  The  civic  league  agreed  to  support  him  in 
a   fly   campaign  and  general  cleaning  up. 

Left  Minneapolis  7:40  p.  m.,  April  17.  arrived  Little  Falls  11:05  p.  m.  Left  Little 
Kails  7:45  p.   m.,   arrived   Minneapolis   10:30  p.   m.,   April  19. 

SUMMARY. 

Typhoid     Fever,     Ely    City,    St.     Louis    County.    August    31,    1911. 

BY   A.   J.   CHESLEY. 

Request—  1  >r.    <  >.    W.    Parker,    health   officer. 

Reason — Eight  scattered  cases  of  typhoid  fever  developing  at  intervals  in  Ely. 
Fly   infection   suspected   as  route   of   infection. 

History — Typhoid  fever  and  dysentery  are  prevalent  at  Ely  as  on  other  parts  of 
the  Range  every  year.  The  usual  conditions,  unscreened  kitchens,  careless 
habits,  open  outdoor  toilets  and  an  abundance  of  flies  favor  transmission  of 
the  disease.  First  case  in  summer  of  1911  developed  about  June  20th.  Ali 
cases   treated   in    hospital. 

Inspector  visited  bed  and  convalescent  patients,  inspected  premises,  instructed 
families  through  interpreters,  how  to  take  care  of  closets  and  prevent  in- 
fection. 

Results — It  was  promised  that  closets  would  lie  flyproofed  and  that  lime  would  be 
used  in  them.  The  mode  of  infection  for  the  eight  cases  investigated  is 
chiefly,    if  not   exclusively,   through   flies  from  open   closets. 

Inspector  left  Minneapolis  11:45  p.  m.,  August  30.  1911.  arrived  in  Ely  12:30  p.  m.. 
August  31,  1911.  Left  Ely  7:2o  a.  m.,  and  arrived  in  Minneapolis  7:00  p.  m.. 
September  1,   1911. 

REPORT. 

To  the  Director,   Division   of  Epidemiology,   Minnesota   State  Board   of  Health. 

Dear   Sir:     In   obedience   to  your  orders   re   collection   of  data   on   typhoid   fever. 
etc..   in   Becker  and   Santiago   townships,   Sherburne  county,  1    left   Minneapolis   8:50 
a.    m.,   Northern    Pacific  Railway,    and   arrived   in   Becker    10:23   a.    m.      Left   Becker 
at    4:18   p.    m.    and   arrived    in    Minneapolis    6:00    p.    m.,    April    5,    1911. 
I  have  the  honor  to  submit  a  report  on   the   data   secured. 

Respectfullv, 

A.    J.    CHESLEY, 

Epidemiologist. 

Dr.  Hill's  report  of  Nov.  1,  1910,  covers  the  epidemiology  of  this  typhoid 
outbreak.  My  duty  was  to  secure  the  economic  data  of  the  epidemic;  to 
collect  blood  and  feces  from  the  E.  family  for  laboratory  examination  in 
order  to  discover  typhoid  carriers  who  might  infect  dairy  products  if  per- 
mitted to  handle  them. 

Dr.  E.  W.  Young,  H.  O.  Becker  Tp.,  Mr.  A.,  Miss  H.,  (trained  nurse)  and 
various  members  of  the  Carl  E.  family  were  interviewed.  Mr.  A.  stated  his 
expenses  due  to  the  typhoid  of  Mrs.  A.,  age  37,  Willie,  age  12,  Joy,  age  8, 
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all  contact  infections   from   Kllen,  age  15,  who  was  taken   sick  Oct.  2,    1910, 
as  follows: 

Physician   (Dr.    E.    W.    \> |55.00 

Physician    (Dr.    H.   T.   S.) ! 

Nurse,   Eix   and   one-half   weeks 157.00  and  board 

Extra    hired    help    85.00  and  board 

products    unsold    10 

Supplies   for  sick   room   (excluding  drugs) 20.00 

$447.00 

Mr.  Carl  E3.  was  not  at  home.  Other  members  of  the  household  gave  the 
items  of  expense  incurred  through  typhoid  lever  in  his  family.  Hattie,  age 
10,  was  taken  sick  Sept.  25,  L910  and  died  Oct.  22,  1910.  She  had  a  nurse 
for  two  weeks. 

Carl  E.,  age  30,  was  taken  to  Princeton  hospital  with  typhoid  fever  on 
Oct.  23,  1  !»10,  remaining  there  nine  weeks. 

Mrs.  M.  D.,  age  70  (mother  of  .Mrs.  c.  E.)  went  to  the  same  hospital. 
Oct.  29,  1910,  with  typhoid  fever  and  remained  there  seven  weeks.  Alter 
their  return  home,  Christine  D.  age  33,  was  taken  to  the  hospital  Feb.  4. 
1911,  with  typhoid  fever,  she  remained  in  the  hospital  six  weeks.  Mrs.  Carl 
E.  age  36,  Walter,  age  7.  .Marie  age  3,  and  Melvin  age  2,  were  taken  down  the 
Bame  day,  Feb.  4,  1911,  hut  were  cared  for  by  the  trained  nurse.  Miss  11.  al 
home.  All  have  normal  temperatures  now.  Mr.  Carl  E.  has  "inflammatory 
rheumatism,"  which  his  physician  thought  to  be  a  sequel  of  typhoid  fever 
and  is  unable  to  do  farm  work.  Mrs.  E.,  in  a  fit  of  despondency,  tried  to 
commit  suicide  by  cutting  her  throat  with  a  piece  of  broken  glass.  The 
others  are  weak   and  anemic  but  are  gaining  in  strength. 

The  expense  of  typhoid  fever  in  this  family  to  date  is  as  follows: 

Nurse  for   Hattie   (two   weeks) $50.00  and  board 

Funeral   expenses    (estimate} f5.00 

Hospital  and  physician,  Carl  E.,  nine  weeks 225 

Hospital  and  physician,   Mrs.   M.    i>.   seven   weeks 

Hospital  and   physician,   Christine   D.,  six  weeks 180.00 

Nurse   for  wife  and   childn                   weeks 200.00  and  board 

fur  wife  and  children,  thirty-four  visits  at  $9.00 306.00 

Medicines  and  disinfectants   (to  March   20,   1911) 15.00 

Sheets,   sick   bed   articles 20.00 

Clarence  E.,  extra  help,  six  months lOand  board 

Mildred    E.,   extra    help,    three   months 30.00  and  board 

Mrs.   G.,   extra    help,   one   week 2.00  and  board 

Dairy     producl     unsold;     creamerj     (cream     from    nine    cows) 
I  s  average  $55.00  per  month,  six  and  one-half  months 

Total     $1,485.50 

Note  thai  no  estimate  is  made  of  the  loss  of  time  of  adults  or  of  the  "value" 
of  the  child's  life. 

The  expense  of  Rev.  Benedict  E.'s  sickness  and  death,  and  the  sickness 

of  his   wife  and  son  Enoch,  age  9,  secondary   infections,   was   given    by    l>r 

Young  as 

Physician    $145 

Nurse     132.00  and  board 

Funeral    expense    (estimate) 75.00 

Extra    help    (estimate)    50.00  and  board 

$402.00 

Santiago  Tp..  has  paid  I  >r.   E.  W.   Young,  within  a  year  for  anti-toxin  and 

treatment    of  diphtheria   cases,   two   hills. 

First $230.00  In  fall  of  1910 

Second acted  upon  April  ::.   1911 

$609.00 

Dr.  Young  believes  that   most   of  thi  might   have  been    prevented 

as  well  as  one  death  from  diphtheria,  by  proper  management  at   the  start 
of  the  disease.     Some  of  the  local  authorities  objected   to  doing   anything 

which    would   bring  expense  on   the   town. 
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SUMMARY. 
Typhoid    Fever,    Becker  and   Santiago   Townships,    Sherburne   County,    April   3,    1911. 

BY    A.    .1.    CHESLEY. 
Request   of    Dr.    10.    \V.    Young,    health   officer. 
Reason   -Carl    I';,    family    convalescent    from    six    months'    siege    of    typhoid,    wished 

to  sell  dairy  products. 
History— Sale   of  dairy   products   forbidden    by    Stale    Board    of   Health    in    families 

with    typhoid.      These   cases   were    infected   by   contact    on    account    of   misman- 
agement. 
Inspector    with     l)r.     Young    interviewed    members    of    the    A.    and     10.     families    and 

collected    specimens   for   laboratory   examinations. 
Results — Facts    noted    about    preventable    diseases: 

Typhoid    account,    tWO    deaths.    J2.400.00    expense. 

Diphtheria  account,   one  death,  $tfou.(H>  expense. 

To  prevent  same,   isolation    hospital;   full   time    trained    health   officer. 
inspector  left  Minneapolis  8:50  a.  m.,  and  returned  6:00   p.   m.,   April  :;,    1911. 

EPIDEMIOLOGICAL   INVESTIGATION   OF   DYSENTERY   AT  WELLS  AND 

VICINITY,   FARIBAULT   COUNTY. 

August  8-12,  1911. 

By   H.  W.  Hill,  M.  D.,  D.  P.  H. 

This  outbreak  was  clinically,  in  marked  cases,  as  follows: 

A  well  child  suffers  from  diarrhea  coming  on  suddenly  and  usually  re- 
garded by  the  parents  as  a  passing  attack  due  to  dietary  indiscretions.  A 
day  or  two  later  blood  appears  in  the  frequent  stools,  later  pus  and  mucus, 
these  three  (with  water)  forming  thereafter  the  chief  constituents.  Loss  of 
appetite,  belly  pains,  rapid  emaciation  or  rather  dehydration,  tenesmus, 
sometimes  convulsions,  but  rarely  delirium  or  tympanitis,  and  temperatures 
not  above  101  degrees  F.  characterize  the, further  progress.  The  urine  is 
scant  and  high  colored  on  account  of  the  dehydration.  Recovery  is  very 
slow,  the  symptoms  showing  a  certain  irregular  intermittency  and  returning 
in  full  severity  on  the  slightest  indiscretion.  Death  may  occur  from  toxaemia 
or  inanition. 

This  corresponds,  so  far  as  it  goes,  with  a  classical  description  of  Shiga 
dysentery.  Persons  of  all  ages  were  affected,  the  very  young  and  very  old 
suffering  most  severely.  Nine  deaths  were  attributed  to  it  at  the  time  of 
my  visit.  Great  numbers  of  mild  cases  accompanied  the  severe  ones,  many 
people  applying  for  treatment  at  physicians'  offices  or  even  relying  on  home 
treatment,  in  addition   to  those  who  were  frank  bed  cases. 

In  many  instances  clear  cut  contact  infection  could  be  traced.  Often 
the  family  history  showed  that  the  father  or  some  other  adult  member, 
much  away  from  home,  was  the  first  to  suffer,  his  attack  being  compara- 
tively mild.  Flies,  open  toilets  and  absence  of  hand  disinfection  existed 
throughout  Wells  and  vicinity  and  were  doubtless  the  most  constantly 
operative  factors. 

The  earliest  recorded  cases  occurred  about  July  10th,  but  in  all  prob- 
ability cases  not  on  record  occurred  even  earlier.  The  origin  of  the  out- 
break is,  therefore,  left  in  doubt,  a  personal  canvass  of  the  whole  popula- 
tion promising  the  only  approximately  sure  method  of  securing  a  chance  to 
find  the  original  introducer  of  the  disease. 

The  spread  of  the  disease  after  its  introduction  is  outlined  in  the 
circular  of  information,  herewith  quoted,  which  was  issued  in  WTells,  Aug. 
11,  1911. 

INFORMATION     CONCERNING     DYSENTERY     IN     WELLS     AND     VICINITY. 

The  outbreak  in  Wells  and  vicinity  is  a  severe  type  of  dysentery.  This  is  a 
form  which  has  proved  to  be  very  transmissible,  the  germs  being  found  in  the  dis- 
charge   from    the   bowels. 

These  discharges,  carried  by  flies  to  fruit,  milk,  sugar,  bread,  cake.  etc..  on 
the  table,  from  open  outdoor  toilets,  or  discharges  which  are  exposed  to  tlies. 
may  spread  from  house  to  house.  Sometimes  following  horses  or  wagons,  flies 
will    travel    considerable    distances. 
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Within  families,  especiallj  where  mild  casea  exist,  the  disease  germs  are 
often  carried  unconsciously  In  minute  quantities  of  the  discharges  upon  ihe  hands, 
Infected  In  handling  the  discharges  of  patients  sick  In  bed,  or  during  visits  of  the 
owner  oi  Ihe  hands  themselves  to  the  toilet.  Once  on  hands  thej  maj  b< 
transferred  to  the  hands  of  others,  to  spoons,  cups,  milk  or  food  at  the  table 
or  in  the  milking  of  cows,  handling  of  butter,  etc.  In  these  ways  the  germs 
are   distributed    throughout    the    community. 

The  more  dangerous  persons  are  those  who  have  the  disease  mildly,  for  these 
persons,  although   thej    convey  the  germs  just    the  same  as  the   very   sick  persons, 

yel    are    no)    confined    to    their    homes   as    the   Bick   a   are,    but    go    to    business, 

use  toilets   at   different    points    and    so    leave   the   germs   at    many    places   where   flies 
can    get   them    and    spread    the    disease. 

'ihe  water,  milk  and  other  Bupplles  of  those  affected  with  the  disease  have 
been   investigated    with   considerable   care. 

The  more  to  be  avoided  of  these  sources  have  been  found  to  be  raw  foods 
of  any  description,  handled  by  unknown  persons,  perhaps  suffering  from  t.' 
disease;  raw  milk  exposed  to  Hies;  cake,  bread,  etc;  in  fact,  anything  which  is 
not  cooked  and  then   eaten   hot  before   flies  can   reach   it. 

The  precautions  to  take  are: 

First  Always  wash  with  soap  and  water  your  hands  before  putting  lingers 
Into  the  mouth  for  any  purpose   whatever,  and   before  eating  your  own   food. 

Second  Always  wash  your  hands  thoroughly  after  using  a  toilei  for  any  pur- 
pose. 

Third — Always  wash  the  hands  thoroughly  before  serving  or  touching  food  in- 
tended   for   ot  tiers. 

Fourth     In  preparing   meals  tor  others  be  sure   the   hands  are  clean  first. 

Fifth  If  nursing  a  Bick  person,  wash  the  hands  thoroughly  after  touching 
the  sick   or  anything  connected   with   them,   especially   the  discharges. 

Sixth-  The  discharges  should  be  received  in  receptacles  containing  milk  of 
lime,  saturated  solution,  or  chloride  of  lime,  5  per  cent,  rjse  about  the  same 
amount  of  the  solution  as  there  Is  of  the  discharges.  Diapers  should  go  into  5 
per  cent   of  carbolic  solution  as  soon  as  dirty. 

Seventh  The  discharges  mixed  with  the  solution  should  be  thrown  into  a 
Bewei  If  available.  If  they  must  be  put  into  an  outdoor  toilet,  be  sure  the  dis- 
charges and  the  solution  are  well  mixed  and  left  standing  together  for  lifteen 
minutes  before  they  are  thrown  Into  the  vault. 

Eighth  Lime  all  toilets  thoroughly  In  which  any  discharge  from  mild,  severe 
or  convalescent  cases  have  been  thrown  heretofore.  To  do  this  properly  at  least 
enough  unslaked  lime  should  be  put  in  to  form  a  layer  three  inches  deep  over  the 
whole   Burface  of  the  discharges.      Flies   will   \isit   any   exposed   discharges   if  they 

can. 

Ninth     Soiled    sheets,    diapers,    towels    used    by    patients   should    he    boiled    AT 

ONCE    (not     left     lor    the    Hies    to    gel    at  i,    or    placed    in    .",    per    cent    carbolic    acid    for 

an   hour  and   then   thoroughly   washed. 

Tenth  The  patient's  own  hands  should  be  washed  frequently,  as  well  as  the 
patient's   body. 

Eleventh     Every  open   toilet   should   be  made   fly-proof.     Every  opening  of  any 

kind    between     the    vault    and    the    outside^    should    be    closed,    except     the    seat.       The 

cover  of  the  seat   should   be  hinged  and  so  fixed   by  means  of  a  spring,   weight   oi 

Otherwise    that    it    will    not    Btaj     open    except     when    it    is    held    up. 

Twelfth  Garbage,  and  especially  manure,  breeds  tiies.  Garbage  should  be 
burned  and   manure  removed  or  covered   to  prevent   flies  breeding   in  it. 

Thirteenth  Kitchens  and  dining  rooms  should  lie  screened,  both  windows 
ami    doors,    and    plenty    of    fly    paper    Should    be    used    also. 

Fourteenth      Do    not     let    open    sugar    bowls    or    bread,    cake,    etc.,    remain    exposed 

between  meals  or  even  during  meals,   unless  all  flies  are  entirely   excluded. 

Fifteenth  Boil  or  pasteurize  all  milk  used  from  whatever  source  and  use  it 
hot.  Don't  take  any  risks  with  milk,  even  when  you  feet  sure  that  you  know  all 
ii t   its  source.     Infection  creeps  into  it   very  easily. 

Sixteenth     Deep    well    water    is    as    a    rule    free    from    danger,    but    drinking 

water    should     i  m  1 1     be    allowed     to    stand    in    open    pails,     nor    should    those    who    wisli 
to    drink,    dip    the    water    out    with    a    cup    or    dipper. 

Seventeenth     Parents  must   take  all   these   precautions  for  their  children,   tie- 
cause  ttie  children   will   not    he  careful   tor  themselves  as  a   rule. 
Eighteenth     Remembei    the  dangers  are  from 

FOOD: 
COOK    THE    FOOD. 

FLIES: 

SWAT    THE    FLIES. 

FINGERS: 

WASH    THE    FINGERS. 

Nineteenth    this    epidemic    must    be    stamped    out    before    the 

SCHOOLS    OPEN.       EVERYBODY    SHOULD    GET    BUSY    NOW. 

w     ii.    B  \i:k.   m.    i  ».,    Mayor. 
M     MIKKELS<  >N,   M.    i>  .    Health   I  ifflcer. 
I'.    F.    HOLM,    M.    1> 
AGNES    DOTY,    M.    l  >. 
Endorsed    by    Minnesota    State    Board    Of    Health,    per    Dr,    II.    \V.    Hill. 

Dated   August    11,   1911. 
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A  possible  source  of  spread,  further  investigation  of  which  from  a 
laboratory  standpoint  was  arranged  for  at  a  conference  August  22,  1911, 
held  in  the  St.  Paul  office  of  the  State  Board  of  Health,  between  Dr.  Bracken 
and  the  Director  of  the  Laboratory  Division  and  of  the  Epidemiological 
Division,  is  as  follows: 

The  majority  of  the  farmers  surrounding  Wells  separate  their  own 
cream,  take  it  to  the  Wells  Creamery  in  Wells  or  to  the  Walnut  Lake 
Creamery  in  Walnut  Lake  Township,  and  receive  back  in  part  payment, 
butter  made  from  the  mixed  cream,  i.  e.,  the  cream  derived  from  all  the  con- 
tributors. Both  creameries  ship  their  butter  to  Eastern  points;  the  Wells 
Creamery,  however,  supplies  butter  to  Wells  itself  in  amounts  which,  cal- 
culated at  the  creamery,  would  indicate  that  nearly  half  the  population  of 
Wells  is  so  supplied.  In  either  instance  is  the  creamery  butter  the  prod- 
uct of  pasteurized  cream. 

It  is  not  difficult  to  see  that  the  introduction  of  infection  into  the 
cream  of  only  one  contributor  to  a  creamery  of  this  kind  might  easily 
result  in  the  infection  of  the  butter  in  use  by  a  large  number  of  neighbors, 
or  in  the  case  of  the  Wells  Creamery,  of  a  large  proportion  of  the  Wells 
population.  The  only  apparent  protection  against  the  transmission  of 
pathogenic  bacteria  in  this  manner  is  a  hypothetical  one,  dependent  on  the 
possible  destruction  or  devitalization  of  the  bacteria  during  the  processes 
of  butter  making  or  in  the  subsequent  transit  and  storage  of  the  butter. 

The  prevalence  of  this  outbreak  suggests  the  possible  need  of  some 
form  of  medical  supervision  for  the  school  children  during  the  first  week 
or  so  of  school  during  the  coming  winter  session.  This  was  suggested  in 
an  article  written  for  the  "Forum — Advocate"  of  Wells,  August  14,  1911. 

DIPHTHERIA. 

The  control  of  diphtheria  in  institutions  where  the  population  is  resi- 
dent, and  in  schools,  depends  upon  the  separation  of  all  infected  individuals 
from  the  non-infected.  While  the  isolation  of  the  clinical  cases  removes 
the  greatest  part  of  the  danger,  the  disease  cannot  be  eliminated  unless 
the  well  "carriers"  are  recognized  and  placed  under  adequate  supervision. 
The  expense  and  trouble  consequent  to  the  suppression  of  the  disease  de- 
pend largely  upon  the  time  when  the  culture  method  is  adopted.  If  it  is 
promptly  applied  and  common  sense  of  the  epidemiological  type  is  used 
in  the  control  as  well  as  in  the  investigation  of  the  epidemic,  the  trouble 
and  expense  will  be  minimized.  If  there  is  delay  before  the  culture  method 
is  adopted,  the  infection  will  be  spread  to  a  large  number  of  those  exposed, 
and  the  elmination  of  the  disease  will  require  more  time,  involve  more 
persons,  and  cause  much  trouble  and  expense. 

Although  the  reports  of  the  Laboratory  Division,  as  well  as  of  this 
Division,  show  many  epidemics  controlled  by  the  culture  method,  it  seems 
worth  while  to  compare  two  recent  epidemics  to  show  that  satisfactory 
results  depend  on  prompt  application  of  this  method.  The  local  authorities 
who  delay  must  blame  only  themselves  for  the  results.  The  histories  of 
these  two  epidemics  previous  to  the  institution  of  the  culture  method  for 
control  by  the  Division  of  Epidemiology  are  given  in  the  following  sum- 
maries: 

SUMMARY. 

Diphtheria,   State   Hospital  for   Insane,   St.   Peter  City,   Nicollet  County,    May  8,   1912. 

BY   A.   J.   CHESLKY. 
By    order   of    Executive    Officer,    State    Board    of    Health. 

Reason — Sophie   J ,    nurse,    St.    Peter   Hospital,    came   home   to   Echo,    April   11, 

having  had  sore  throat  since  April  4.  Cultures  taken  April  19  by  Dr.  John 
Gill,  health  officer.  Echo,  showed  diphtheria  bacilli  in  Sophie.  22.  Mildred,  6, 
Eleanor,  13.  These  had  clinical  diphtheria,  dates  of  first  symptoms  being 
April  4,  16  and  17,  respectively.  Mildred  died  April  2">.  The  health  officer 
suspected    that    Sophie   brought    the    infection   from    St.    Peter   Hospital. 

History    given    by    superintendent    St.    Peter    Hospital,    Dr.    H.    A.    Tomlinson,    was 
as  follows:     There  had  been  an  epidemic  of  sore  throat  amongst  nurses.     Sick 

report   showed    sore    throat    as    follows:      April    IS,    Ida  D ;    May    2,    Esther 

B ;    May   6,    Hilma   W ;    Mav   8,    Elsie   S ,    nurses.      Patient   Kate 

B had  sore  throat  May  6  (died  later  from  an  unrelated  cause).  Cul- 
tures examined  bv  an  interne  were  reported  negative  for  diphtheria  bacilli 
as   follows:      March    1.".,    Annie   J —   — ;    April    6,    Martha    S ;    April   20,    Ida 
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A  ;    Marii     P;    April    28,    Lena    ll  :    April    30,    Edna    B  :    May    I. 

EJliz.   M  and   Martha   .1  No  cultures  had   been  sent    i"  State   Board 

iratory.      No    cultures    were    taken    from    Sophie   .1       — .      Her    roommate, 

Lena    n  .   I ■ : i < )  gone  home  i"   W i    Lake,  .Minn.     The  others  were  still  at 

hospital. 

Inspector  discussed    the    probabilitj    of    Infection   amongst    the   540   patients   and   60 
employees    who    had    come    in    contact    with    those    who    had    Bore    throats,      li 

these    s throats    were    due    to    diphtheria    bacilli,    clinical    cases    and    many 

Infected  persons  oughl  to  !>>■  present  in  the  hospital.  Inspector  took  cul- 
tures from  certain  persons,  whose  throats  were,  or  had  been,  sore,  examined 
with    Dr.    Freeman,    three    night    nurses,    Bertha    M  Clara    ll  and 

Elizabeth  M  .  reported  sick,  and  found  that  they  had  clinical  diphtheria. 
Took  cultures  and  outlined  management  of  the  situation  with  Drs.  Tomlinson 
and  Freeman.  Wrote  Dr.  W.  J.  Moore,  health  officer,  Wood  Lake,  asking  him 
tn  take  cultures  from   th<    familj   of  Lena   M . 

Results     Cases   of    clinical    diphl  d    suspicious    sore    throal    were    found    in 

the  hospital.  The  management  of  the  epidemic  was  referred  to  the  hospital 
authorities  with  the  approval  of  the  executive  officer.  Cultures  taken  Maj 
L2   from    Lena    and    Lizzie    ll  Bhowed    diphtheria    bacilli.      (See    appended 

reports  and   tables   for  details  of  epidemic.) 

inspector   lefl    Rochester   3:50   p.    m.,    May   7.    arrived    St.    Peter   8    p.    m.      Left    S1 
12:15,  arrived   Rochester  3:50  p.   m.,   May   8,   1912. 

SUMMARY    OF    LABORATORY    RESULTS    AT    STATE    HOSPITAL    FOR    INSANE, 

ST.    PETER. 


Total 
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Culture  method  For  control  applied  tir-t  on  May 
sih.  The  first  sore  throats  began  about  March 
L5th  The  delay  iii  discovering  and  isolating 
infected  persons  accounts  for  the  large  number 
infecti  d. 

la  comparing  ihi-  epidemic  with  the  one  at  the 
1  >  ■  i  a  ..it  Agriculture  farm  school  (see  next  page) 
irks  seem  superfluous,  The  figures  speak 
for  themselves.  Had  the  delay  been  half  as 
long  at  the  school  as  al  the  hospital  a  verj  Beri- 
ous  epidemic  would  have  occurred.  The  Btu- 
dents  associated  freely  everywhere,  whili 
ciation  between  hospital  inmates  was  curtailed 
by  the  strict  discipline  of  the  institution;  the 
danger  there  being  contact  with  infected 
nurses  and  other  employes.  The  school  epi- 
demic involved  12  infected  persons;  oi  these,  I  i 

were  clinical  cases,  and •  died.     The  hospital 

epidemic  involved  282  infeoted  persons;  ol  these 
15*  were  clinical  cases,  and  one  died. 

15,  including 3 at  Echo,  were  reported  as  clinical 
cases,  hut  it  is  probable  that  some  unrecognised 
mild,  clinical  cases  occurred  earlier.) 
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SUMMARY. 

Diphtheria,    Department   of    Agriculture,    University    of    Minnesota,    Rose    Township, 

Ramsey    County,    November   13-24,    1911. 

BY    A.    J.    CHESLEY. 

Request   of   Dr.    M.    H.    Reynolds,    health   officer. 

Reason — Three  students  developed   diphtheria  and  one  died. 

History — O.    M.    W ,    24,    senior.    School    of    Agriculture,    25    Pendergast    Hall. 

was    isolated   for   sore   throat    November    2;    positive   culture,    November   3;    died 

November  6,   p.    m.     .7.    P.    D ,    freshman,    School   of   Agriculture,    Raymond 

avenue,    St.    Paul,    sore   throat   and   positive   culture   November   9,   was    taken   to 

City   and    County    Hospital,    St.    Paul.      C.    J.    H ,    17,    freshman.    School   of 

Agriculture,  Aider  avenue,  sore  throat  and  positive  culture.  November  10; 
broke  quarantine,  went  home  to  Bloomington  township,  Hennepin  county,  and 
was  quarantined  there.  These  cases  could  not  be  traced  to  the  first  case. 
After  a  conference  with  the  deans  of  the  Departments  of  Agriculture  and 
Medicine,  President  Vincent  advised  Dr.  Reynolds  to  ask  Dr.  Bracken  for 
assistance. 

Inspector  took  cultures  on  November  13  of  242  freshmen  of  School  of  Agriculture, 
kitchen  and  dining  room  help,  nurses,  milkers,  and  others  exposed  to  known 
cases  or  having  sore  throats.  Cultures  were  taken  of  91  persons  November 
14;  68  November  15;  48  November  16;  46  November  17:  22  November  18;  22 
November  19:  21  November  20;  84  November  21  (including  buttermaking  class 
of  59  beginning  work  November  23,  all  negative);  22  November  22;  14  Novem- 
ber 23;  S  November  24;  S  November  25;  S  November  26;  5  November  27;  3 
November  28. 

Results — Of  242  persons  examined  November  14.  5  girls,  15  boys  showed  diphtheria 
bacilli,  12  being  dormitory  students.  All  "positives*'  were  quarantined  and 
released  after  two  consecutive  negatives  (separate  nose  and  throat)  for  iso- 
lation in  rooms  until  third  negatives  gave  final  release.  All  "reserves"  were 
isolated  until  positive  or  released  on  negatives.  Clinical  cases  were  taken 
to  City  and  County  Hospital,  St.  Paul,  on  11th,  2;  12th,  1;  13th.  1;  15th,  1; 
16th,  1;  18th,  1.  November  29  all  positive  and  suspicious  cases  had  been  re- 
leased except  a  well  carrier,  who  was  transferred  to  the  "Contagious  Pavilion, 
University  Hospital."  and  released  December  20.  Of  40S  persons.  42  were 
"positive."  including  11  clinical  cases,  one  resulting  fatally.  Although  a 
serious  epidemic  was  presented  and  the  school  cleared  up  in  16  days  through 
prompt  application  of  the  culture  method  and  the  efficient  co-operation  of 
the  university  authorities,  this  epidemic  shows  the  university's  need  of  med- 
ical  supervision    and   adequate   hospital    facilities. 

Inspector  spent  from  two  to  five  hours  per  dav  at  the  school  on  November  13,  14, 
15,    16,    17,    19,    20,    21.    22.    23,    24,    1911. 

DEPARTMENT    OF    AGRICULTURE     UNIVERSITY    OF     MINNESOTA. 

Summary  of  Laboratory  results  given  to  illustrate  the  practical  application   of  State 

Board  of  Health  Regulations  No.  27 

(See  page  32,  Minnesota  State  Health  Laws  and  Regulations,  Aug.  1.  1911.) 
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AN    OUTLINE    OF    THE    METHOD    USED    IN    TAKING    CULTURES    IN    SCHOOLS 

AND    INSTITUTIONS. 

When  it  is  advisable,  because  of  exposure  to  Infection  in  schools  or 
institutions,  that  cultures  be  taken  to  determine  how  many  individuals 
are  carriers  of  diphtheria  bacilli,  the  local  health  officer  and  the  head  of 
the  school  or  institution  are  communicated  with  by  telephone  or  letter  and 
arrangements  made  for  the  taking  of  mass   cultures. 

The  epidemiologist  obtains  culture  material,  etc.,  from  the  laboratory 
division  and  inspects  same   before  leaving  the  laboratory. 

SUPPLIES. 

Serum     Tubes   in   square  wire   baskets,   plain   labels,   not    capped,   plugs   drawn   oul 
one-half  Inch. 
Allow  20  per  cenl   extra   serum   tubes  for  flrsl    100   persons   to   be  examined;    i" 

per  cenl   for  each   100  after  the  first   100,   i.  e.: 
LOO  persons,  120  serums. 
200  persons,  -:i"  serums. 
300  persons,  340  serums. 

Swabs     t Cotton  tipped,   w len  applicators,   wrapped   in  paper  and   then  sterilized) 

bunches  "i  50,  hanale  end  marked  "Open  this  end." 
Allow  3  bunches  of  swabs  (150)  for  50  persons. 
Allow  I  hunches  of  swabs  (200}  inr  :r.  persons. 
Allow  5  hunches  of  swabs  (250)  for  100  persons. 
Allow  7  bunches  of  swObs  (350)  for  150  persons. 
Two  empty  «lass  tumblers. 

Wooden     lonuue    depressors. 

Small  rubber  hands. 

Large   rubber   bands. 

Small   forceps  for  pulling  plugs. 

I  'encils,  lead  and  glass. 

Extra  labels. 

Small    towels,    soap. 

Small  electric  flashlight. 

Squares  of  wrapping   paper   (20   Inches  square) 

24-inch  lengths  of  heavy  string  (one  of  each  for  every  ::.">  tubes). 

Old   newspapers   (folded  and  used  as  packing  between   baskets   in  suit   case). 

Special  daia   cards   (allow    125   for   100   persons   to   be  examined). 

Mass  Cultures  for  Diagnosis:  In  taking  mass  cultures  for  diagnosis, 
combined  nose  and  throat  cultures,  i.  e.,  both  swabs  sown  on  one  tube 
of  serum,  are  used. 

Special  Data  Cards:  At  the  school,  the  epidemiologist  assembles  tin- 
teachers  in  the  principal's  office,  gives  each  one  a  special  data  card  and 
outlines  on  the  blackboard  the  data  to  be  entered  on  the  cards.  Each 
teacher  prepares  her  own  card.  Cards  are  then  inspected,  questions  an- 
swered in  regard  to  them  and  instructions  given  the  teachers  about  prepara 
tion  of  cards  for  absentees  and  the  management  of  their  pupils  during 
the  culture  taking. 

Data  Required:  The  data  required  are:  Full  name  of  each  individual, 
age,  sex,  room  and  grade,  name  of  school,  initials  of  parent  or  name  of 
guardian,  and  residence  by  township,  village  or  city  (not  postoffice  address). 
For  pupils  who  are  non-residents  of  the  sanitary  district  in  which  the 
school  building  is  located,  the  township,  village  or  city  in  which  they  live 
must  be  given.  It  they  board  away  from  home  while  attending  school, 
the  name  and  address  of  the  family  with  whom  they  board  should  be  given 
and  it  should  be  noted  whether  the  pupil  goes  home  every  night,  at  week 
end,   or   at   vacation   only. 

Teachers'  Duties:  The  teachers  distribute  the  cards  to  their  pupils, 
illustrate  on  the  blackboard  how  the  cards  should  be  filled  out  and  inspect 
the  cards  after  they  have  been  tilled  out  by  the  pupils  to  see  it'  the  data 
have  been  correctly  entered 
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Preparation  for  Culture  Taking:  The  epidemiologist  proceeds  to  one 
of  the  rooms.  A  package  of  swabs  is  torn  open  and  in  its  sterile  wrapping 
set  in  one  of  the  tumblers.  A  basket  of  serum  is  set  beside  the  tumbler 
containing  the  swabs  on  the  window  sill.  A  box  of  tongue  depressors 
and  the  electric  flashlight  is  laid  beside  the  swabs.  An  old  newspaper  is 
opened  up   and  put  on  a  chair  or  the  floor  to  the  right  of  the  window. 

Culture  Taking:  The  pupils  then  take  their  cards,  form  in  single 
file  and  march  to  the  window.  Pupil  faces  the  window,  opens  his  mouth 
and  says  "ah."  The  inspector  takes  a  tube  of  serum  in  his  left  hand, 
holding  it  between  the  index  and  middle  fingers  with  the  end  resting  in 
the  palm.  Two  swabs  are  picked  up,  one  placed  between  the  middle  and 
ring  finger  in  the  left  hand.  The  other  held  between  the  thumb  and  fore- 
finger of  the  right  hand  is  used  to  swab  the  pupil's  throat.  Having 
thoroughly  swabbed  the  throat,  the  plug  of  the  serum  tube  is  grasped  be- 
tween the  little  finger  and  palm  of  the  right  hand,  withdrawn,  the  throat 
swab  is  rubbed  firmly  with  a  rotary  motion  over  the  serum,  withdrawn  from 
the  tube,  the  plug  returned  to  the  tube  and  the  swab  put  on  the  old  news- 
paper. 

The  second  swab  is  then  taken  in  the  right  hand,  the  end  inserted 
about  one-half  inch  upward  into  the  naris,  and  raised  so  the  shaft  of  the 
swab  becomes  parallel  to  the  floor  of  the  naris  and  with  gentle  rotation 
the  swab  is  passed  back  to  the  posterior  pharyngeal  wall,  withdrawn  and 
the  process  repeated  in  the  other  naris.  Then  the  serum  is  inoculated 
with  this  swab  and  the  swab  discarded,  the  serum  tube  plugged  and  handed 
to  the  pupil.  Each  pupil  takes  his  tube  and  his  card  directly  to  the 
teacher  who  gives  them  serial  numbers,  the  tube  and  the  card  of  each  pupil 
receiving   the   same  number. 

Packing  of  Cultures:  The  cultures  of  the  room  are  then  bunched  with 
a  large  rubber  hand  and  wrapped  in  one  of  the  squares  of  wrapping  paper, 
tied  with  the  heavy  string,  the  name  of  the  school  and  number  of  the  room 
marked  on  the  package.  The  cards  are  bunched  with  a  small  rubber  band 
and  inserted  under  the  string  of  the  package,  which  is  put  into  the  In- 
spector's suit-case. 

For  an  average  room,  35  to  40  pupils,  10  or  15  minutes  are  required 
to  complete  the  culture  taking. 

Absentees:  The  cards  of  absentees  are  given  with  sufficient  cuHure 
materials  to  the  local  health  officer  or  school  doctor,  who  will  visit  the 
families  and  take  the  cultures  at  home  or  will  have  the  teachers  refer 
pupils  to  him  for  cultures  when  they  return  to  school. 

Subsequent  Cultures:  In  taking  subsequent  cultures  from  those  whose 
combined  cultures  were  positive,  suspicious  or  unsatisfactory,  separate 
nose  and  throat  cultures,  similar  to  the  diagnosis  cultures  for  clinical 
cases  and  for  the  release  of  quarantine  of  all  cases,  are  used. 

LIST   OF    INVESTIGATIONS. 
DIPHTHERIA. 

Twenty-four  epidemiological  investigations  of  diphtheria  were  made 
during  the  biennial  period  Aug.  1,  1910,  to  Aug.  1,  1912,  in  seventeen  counties. 
The    field    work    required    fifty-five    days.      No    reports    or    summaries    for 
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investigations   made    between    Aug.    1,    1910    and    Jan.    1,    1911    are   included 
since  the  work  was  covered  in  the  first  report  of  this  division. 
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C-Im.    A.   .1.   Chesley.        II         Dr.    II.    W.   Hill.       M     Dr.   S.    W.    McEwan. 
"Another   communicable   disease    investigated   at    same   time. 
••Dates  appear  in   two   differenl    places,    hut   days  are   counted   hut    ot 


SUMMARY. 

Diphtheria.    Leaf   Valley   and    Ida   Townships,    Douglas   County,   July   30  and    31,    1912. 

r.V    DRS.    A.    J.    CHESLEY    AND   GEO.    A.    GE1ST. 
Request  of   Dr    C.    A.    Lester,    Alexandria,    Minn. 

Reason     Man}    persons   were  sick   with   sore  throats,    three   had   died. 
History     Dr    C.  A.  Lester  said  there  were  many  "sporadic"  sore  throats  during  the 

winter    in     Leal     Valley,     Ida.     l.a    Grand     and     Moe    townships,     ami     had     Healed 

them  as  quinsy  and  tonsllitis,  neither  taking  cultures  nor  using  antitoxin. 
He  prescribed  for  Herman  S.'s  sore  throat  in  December;  examined  him  in 
January,  finding  albuminuria,  byanosis,  aphonia,  aphagia,  paresis  of  legs; 
ailed    six    weeks;    mans    visitors,    no   quarantine.      Henry    S.,    70,    died    in    March 

from   the  "sane  sickt 1."     Dr.   I. ester  treated   the  John   K.  and  s.      

families.       Dr.     L.     M.     Keene,     Alexandria,    saw     \V.     B  f,    •"■".    June     17.    sick 

'M  days,  diagnosis  diphtheria;  reported  to  health  officer,  culture  "negative." 
it      \.    i  >.    Haskell,    Alexandria,    saw    Mary    V.  f,    7.    June   21;    sick    two 

days  and  diagnosis  diphtheria.     Reporl   to  health  offii  antitoxin,     cul- 

ture   reported    "reserved."'       .Menders    of    H.     \\  .     V  I'amih     go1     sick    and 

exposed  public  at  Mi  lire  sale,  general  merchandise;  (2)  church  picnic  July  4. 
Emma    V.  f,   20,   sick   at    store,    want    home    i  w'm.    V.'s).      Dr.    11.    ll 

bold,  Parkers  Prairie,  saw  her,  diagnosis  diphtheria,  reported  to  health  officer, 
antitoxin  given,  culture  report  "negative."*  Dr.  Lester  treated  (a)  Rev.  J. 
K  s  family  for  quinsy;  two  died,  no  cultures.*;  public  funeral  July  25th; 
ihi  J.  .i.s  family  (ll),  one  died  July  28th,  private  funeral  at  church,  quar- 
antined July  30th;  fc)  Emil  B.'s  girl,  15,  "positive"  culture,  antitoxin  given, 
quarantined  Jui>    80th. 

inspectors  with   chairman   hoard   of   supervisors   Ma    township,    visited   all   dtrectlj 
exposed,    taking    forty-flve    cultures    from    Beven    families,    and    with    chairman 
hoard    of    supervisors    Leaf    Valley    township,    took    thirty-one    cultures    fro 
families.     Visited  creameries,   i.e. it   Valley  and   Ida   townships.     Left  regulation 
No.   i<>. 

Results     Dr.    Geo.    w.    Gray,    Garfield,    appointed    health    officer   of   [da    township; 
Dr.    J     i'.    Drexler,    Brandon,    appointed    health    officer    Leaf    Valley    township. 
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See  List  on  Page  253. 
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Specific  directions  re  management  of  the  situation  written  to  the  health  of- 
ficers based  upon  laboratory  reports.  Chairman  board  of  supervisors  "f  La 
<;rand  and  Moe  townships  riven  Instructions,  laws  and  regulations,  etc. 
Inspectors  left  Minneapolis  5:5a  p.  m.,  arrived  Alexandria  9:40  p.  m.,  July  80, 
1912  Left  Alexandria  3:20  a.  m.,  arrived  Minneapolis  7:30  a.  m.,  August  l, 
1912. 


♦No  quarantine.     Health   officers    misunderstood  regulation    No    25. 

SUMMARY. 

Diphtheria,    Winnebago    Village,    Faribault    County,    October    3,    1911. 

l'.V    A.    J.    CHESLEY. 

Request     Dr.   M.   D.  Cooper,  health  officer. 

Reason     I  >evelopment   of   diphtheria    amongst    the    school    children. 

History  No  previous  diphtheria  case,  reported  in  school  district  which  would  ac- 
count for  the  introduction  of  the  infection  amongsl  the  school  children.  The 
children  of   nine   families  developed   diphtheria   within   a   period   of  two   weeks. 

Inspector  conferred  with  the  boards  of  health  and  education.  With  the  assistance 
Of  the  health  officer,  took  nose  and  throat  cultures  of  396  pupils,  teachers 
and  Others  connected  with  the  schools:  recommended  that  the  present  super- 
vision be  continued;  thai  more  pressure  be  giver  the  water  In  the  school 
drinking  fountains  so  that  the  lips  would  not  be  allowed  to  touch  the  foun- 
tain when  drinking;  thai  roller  towels  he  replaced  by  some  other  form  of 
individual  towels,  preferably  paper;  that  articles  of  common  use  he  cleansed 
dally  with  some  disinfectant  solution  (door  knobs  hand  rails,  desk  tops,  etc.): 
that  scrubbing:  was  preferable  to  any  attempt  of  gaseous  disinfection  of  the 
school   building. 

Results— The  cultures  of  those  present  at  school  (396).  reported  by  telephone 
from  the  laboratory,  October  4th.  show  twenty-two  individuals  with  "positive" 
tyoes  of  diphtheria  bacilli,  and  forty-three  with  "suspicious"  types  of  diph- 
theria bacilli.  All  persons  with  "positives"  will  be  quarantined  until  released 
on  two  consecutive  negatives.  All  persons  with  "suspicious"  will  be  isolated 
and  released  on  one  negative.  No  person  will  be  admitted  to  school  without 
cultural  evidence  of  freedom  from  diphtheria  like  organisms.  Cultures  will 
be  taken  from  'absentees  by  Dr.  Cooper.  A  card  index  of  absentees  and  pupils 
was   prepared    to   be   used    to   check    up   the   epidemic. 

inspector  left  Minneapolis  1:20  p.  m.,  arrived  In  Winnebago  7:26  p.  m.,  North- 
Western  Railway,  October  2,  1911.  Left  Winnebago  4:.".o  p.  m.,  arrived  in 
Minneapolis  11:45  p.  m.,  October  3,  1911,  Chicago,  Milwaukee  &  St.  Paul 
Railway. 

SUMMARY. 
Diphtheria,   Cairo    Township,    Renville    County,    March    14-15,    1911. 
BY    A.    .1.    CHESLEY. 
Request  id"  Mr.  .1.    \.   Whitmer,  chairman  board  of  supervisors, 

Reason      Dr.    I health    officer     absent:    Dr.    G.    H.    Walker,   deputy    health   officer. 

sick    with    diphtheria;    Dr.    Crandall    too    busy    to   assume   duties   of   health    of- 
ficer      Harvey    K.  .    six.    died    of   laryngeal   diphtheria,    many    families    ex- 
posed   at    funeral    and    at    school. 
History     Chas.     B.*8    family    had     diphtheria     in    October.     1910.       Disease     spread     to 
Others.       There    wei','    many    sore    throats     Ihis    winter    and     no    cultures    taken. 

Many    cases    had    no    medical    attention.      Quarantine    of    B. family    was 

released     without     "negative     cultures."       Supervisors,     acting     on     advice     of 
physicians,   quarantined   on   suspicion   all   families  exposed   to   Harvey   K. 

Some   resented    this    action    and    chairman    board    of   supervisors    requested    aid. 

inspector  Interviewed  Drs.  Walker  and  Crandall  and  others.  Took  cultures  from 
families  quarantined   on   suspicion  and   school   teachers   of  schools    No.   26,    No. 

32    and    NO 

Results — Of  the  families  quarantined  on  suspicion,  certain  members  of  five  had 
■•positive"  cultures,  the  remaining  fourteen  families  were  free  from  diphtheria 
bacilli  and  the  chairman  board  of  supervisors  was  advised  to  remove  <i>nir- 
antine  cards.  School  disinfection  and  reopening  of  schools  was  provided  for 
Misunderstanding  of  supervisors  ami  others  re  state  board  regulations  and 
method    for    control    of    diphtheria     was    corrected. 

Inspector  left  Minneapolis  8:30  a.  m  .  March  14,  1911,  reported  for  duty  in  Minne- 
apolis  6:80   i>     m..    March    15.    1911. 

SUMMARY. 

Diphtheria,    Cairo    Township,    Renville    County,    April    12,    1911. 

BY    A.    .1.    CHESLEY. 

Request  of  Mr.  .1.   a.  Whitmer.  chairman  board  of  supervisors. 

Reason    Opposition    to    town    board    in    continuing    quarantine    aft.!-   patients    had 

recovered  from  diphtheria  but  still  had  diphtheria  bacilli  in  their  tin 
History     See  report   of   investigation   by    a.   .i     Chesley,    March    11   ami    15,   for-  epi- 
demiological   data.       No    medical     health    officer    had    been    appointed    for    Cairo 
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township.  The  physicians  had  sent  cultures  from  families  in  their  care.  The 
fact  that  most  of  the  patients  had  fully  recovered  made  the  quarantine  seem 
ridiculous  and  unnecessary.  This  attitude  had  been  encouraged  by  remarks 
of  one   physician. 

Inspector  visited  nine  families,  met  their  objections  by  stating  the  facts  regard- 
ing prevention  of  diphtheria  infection  by  quarantine.  Released  only  upon 
"negative"  cultures  and  gave  people  advice  about  the  common  drinking  cups, 
towels,  etc.,  sleeping  of  infected  individuals  with  others,  necessity  for  local 
throat   treatment   to   eliminate    diphtheria   bacilli,    etc. 

Results — Information  obtained  re  attitude  of  certain  physician  re  breaking  of 
quarantine  by  certain  individuals  and  re  losses  by  epidemic.  Provision  made 
for   appointment   of   medical   health   officer    in    Cairo    township. 

Left  Minneapolis  9:00  p.  m.,  April  11,  1911,  Minneapolis  &  St.  Louis  Railway, 
arrived  Fairfax]  12:30  a.  m.,  April  12th.  Left  Fairfax  2:40  p.  m.,  arrived 
Minneapolis   6:40  p.   m.,    April   12,    1911. 

SUMMARY. 

Diphtheria,     Morris     City,     Stevens     County,     December     11-12,     1911. 

BY    A.    J.    CHESLEY. 

Request — Dr.    Amos    Leuty,    health   office!'. 

Reason — Several  cases  of  diphtheria  (two  fatal)  amongst  parochial  school  chil- 
dren. 

History — First  case  in  high  school  four1  weeks  ago.  Only  one  followed  this  and 
younger  children  attended  parochial  school.  One  clinical  case  in  quarantine 
now  and  one  suspicious  case  in  isolation.  Basement  rooms  (parochial  school) 
being   poorly    lighted   and   ventilated,    favored    spread   of   infection. 

Inspector  took  nose  and  throat  cultures  at  school.  Health  officer  and  Dr.  Fitz- 
gerald, medical  supervisor  for  parochial  school,  assisted.  Visited  homes  and 
took    cultures  from   isolated   suspect  and   clinical   case. 

Results — Father  Ed.  Jones  agreed  to  co-operate  with  health  officer.  Dr.  Fitz- 
gerald has  been  employed  to  take  cultures  and  inspect  pupils.     Cultures  taken 

December    12    showed    diphtheria    bacilli,    B.    C. —     -   and    J.    S. ,    room    3. 

Six   were    "reserved"    because   of   spore   bacilli,    one,    E.    K     ,'. ,    room    2,    and 

J.    K. ,    G.    and    M.    S. ,   room    3,    showed    suspicion".  '  bacilli.      Separate 

nose  and  throat  cultures  were  requested  from  these  individuals.  Eighty-two 
pupils  showed  "negative"  cultures.  All  "positives"  will  be  quarantined  and 
released  on  two  consecutive  "negatives."  All  "reserves"  will  be  isolated  and 
released   on   separate  nose   and   throat    "negatives.' 

Inspector  left  Minneapolis  8:03  p.  m.,  December  11th,  arrived  in  Morris  1:10  a.  m., 
December  11,  1911.  Left  Morris  11:25  a.  m.,  arrived  in  Minneapolis  6:00  p.  m., 
December  12,    1911. 

SUMMARY. 

Diphtheria,    Morris   City,    Stevens    County,    December    14    and    15,    1911. 

BY    A.    J.    CHESLEY. 

Request  of  Dr.  Amos  Leuty,  health  officer. 

Reason — Parochial  school  "positives"  and  "reserves"  of  December  12th  in  families 
whose  other  children  attended  the  public  schools  caused  a  demand  for  cultural 
examination  of  all   school  children. 

History — See    report    of    December    12th    on    Morris    parochial    school. 

Inspector  took  220  cultures  at  Longfellow  school  while  health  officer  and  Dr. 
Fitzgerald  took  S6  cultures  at  Lincoln  school,  and  after  inspector  left  they 
took   33    pupils,    room   6,    Longfellow   school. 

Result— Telephoned  health  officer  December  17,  11:30  a.  m.,  on  cultures  brought 
by  inspector  and  examined  December  16,  and  on  cultures  expressed  by  health 
officer  and  examined  December  17th.  Five  "positives"  in  high  school,  one 
in  second  grade  Lincoln  school,  one  "reserve"  (suspicious  bacilli),  eighth 
grade,  and  one  first  grade,  Longfellow  school.  Diagnosis  "reserved"  on  five 
others  in  Longfellow  school  on  account  of  spore  bacilli  and  no  growth. 

Inspector  left  Minneapolis  8:03  p.  m.,  December  14th.  arrived  Morris  1:10  a.  m., 
December  15th:  Left  Morris  11:23  a.  m..  arrived  Minneapolis  6:00  p.  m., 
December  15,    1911. 

SUMMARY. 
Diphtheria,    Plainview   Village,   Wabasha   County,    December  2,   3,   4,    1911. 
BY    A.    J.    CHESLEY. 
Request  of  Dr.  H.  H.   Slocumb,  health  officer. 
Reason — Diphtheria  among   school   children. 

History— About  fifteen  cases  had  occurred.  School  inspection  and  cultures  in- 
dicated well  carriers  amongst  school  children.  School  was  closed  the  week  of 
November  27th.  Health  officer  had  planned  to  take  cultures  from  school 
December  4th. 
Inspector,  with  health  officer,  took  cultures  from  287  pupils,  teachers,  etc.,  and 
clinical  cases;  made  arrangements  to  open  parochial  school  on  same  condi- 
tions. 
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Results    Two  teachers  and  six   pupils  were   "positive"     foui    teachers  and   tv 

four  pupils  were  "reserved";  (several  due  to  Incorrecl  labeling  of  tubes  at 
school).  Health  officer  will  send  cultures  from  absentees  and  will  rel 
"positives"  "ii  iwm  "negatives"  separate  nose  and  throat,  release  "reserves" 
on  one  "negative,"  separate  nose  and  throat.  Rev.  Drews  parochial  Bchool 
will  be  treated  similarly.  School  was  closed  December  5th,  reports  telephoned 
:,.uii  p.   in  .    I  lecember  5th. 

Inspector  lefl  Alberl  Lea  1:25  p.  m.,  \  i: i  Owatonna,  Ryota,  arrived  Plainview 
11:00  p.  in.,  i mber  2d.  Lefl  Plainview  1:30  p.  m.,  via  Eyota,  Dodge  Cen- 
ter,  arrived   Minneapolis    10:00  p.   m.,    December    1th. 

SCARLET    FEVER. 

Special  attention  is  called  to  the  complete  reports  of  the  work  of  this 
Division  in  the  management  of  scarlet  fever,  etc.,  Rochester  ('.,  Olmsted 
COUUtj  and  Thief  River  Falls  ('.,  Pennington  County.  These  reports  have 
i.e.-,.  given  in  full  in  order  to  explain  the  details  of  the  routine  of  epidem- 
iological work  in  scarlet  fever.  The  same  methods  apply  in  all  diseases 
where  clinical  observation  is  the  only  practical  means  for  the  detection 
and  supervision  of  infectious  persons. 

It  is  interesting  to  note  that  at  Rochester,  in  the  midst  of  a  very 
serious  epidemic  of  scarlet  fever,  the  local  authorities  were  able  to  take 
charge  of  the  situation  and  carry  out  the  measures  advocated  by  the 
Division  oi  Epidemiology  with  the  most  satisfactory  results.  The  work 
was  done  under  Dr.  Charles  11.  Mayo,  city  health  officer,  by  the  assistant 
health  officer,  Dr.  B.  F.  Mcdrath.  (chief  of  the  department  of  experimental 
surgery  of  the  Mayo  clinic),  who  was  detailed  by  Dr.  Mayo  to  take  charge 
of  the  work  until  a  full-time  health  officer  could  be  arranged  for.  Dr.  Ches- 
le.v  assisted  Dr.  McGrath,  as  shown  by  the  summaries,  for  several  days  in 
getting  the  work  in  hand.  The  system  is  well  outlined  in  a  report  by  Dr. 
McGrath  made  at  a  special  meeting  of  the  Commercial  Club,  May  14,  1912. 
Dt    Mayo  was  appointed  health  officer  May  2. 

REPORT    OF    SPECIAL    MEETING    OF    COMMERCIAL    CLUB.    8:00    P.    M.. 

MAY    14.    1912. 

Mayo    Office,     Rochester,     Minn. 

BY     DR,     B.    F.    McGRATH,    ASSISTANT    HEALTH    OFFICER. 

Total    number    of   scarlet    fever    cases    from    the    beginning    in    April,    1912, 

m  6:00  p.    m..    May    II.    1912 105 

Total   number  "i    cases   of   infectious  diseases   May    14,    1912: 

i. ii     Scarlet    fever    83 

■i.i     Diphtheria     2 

(c)     Smallpox    t 

"ii     Measles    9 

(e)     Chickenpox     1 

ii)     Mumps    l 

Released   from  quarantine 21 

Transferred    (to    Haverhill    township) l 

Deaths   (scarlet    fever)    - 

Health    office   force: 

mi     i  >r.  i  !has.   ii.   Maj  ...   health  officer. 

fb)     I  u-    B.   F.   McGrath.  assistant   health  officer. 

(c)     Dr.  Robt.  M.  Mussey,  attending  physician. 

nil     Miss  Snyder,   visiting   nurse. 

fe)     Miss   Huselgard,   typist. 

(f)     Captain   Thurber,   Inspector. 

Special  school  physicians li* 

Local   physicians:     Drs,   Granger,   Crewe,   Mouse  and   Witherstine.     Mayo 

l>rs.    Fisher,    Matthews,    Logan,    Wood   ami    Lewis    (with    Substitute   Archi- 
bald). 
Four  fumigators:     Undertakers    Macken,    Paine,    Lawler  and   Tollefson. 
System    of   health    office     (a)     Card    indexes    covering    all    infectious    diseases, 
suspected   patients,   milk   routes,    hotel   employes,    fumigators,    schools,   etc. 

(b)  A  pin  map  Indicating  locations  of  cases  of  Bcarlel  fever,  diphtheria  and 
Bmallpox, 

School  inspection:  To  general  Inspections;  special  inspection  of  German  school 
i<>  Dr.  Mosse,  of  Convenl  bj  Dr  Joyce.  May  14.  1912,  a  special  inspection  of  Cen- 
tral  school,  room  under  Miss  Shaffer,  bj  Dr.  R,  M  Mussey,  Reason:  a  pupil 
presenting  herself  at  health  office  was  discovered  to  in-  in  the  active  <i;iu''  ol 
scarlet    fever,      A    general    Inspection    ordered    for    May    r>.    1912,    ami    phys 
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notified.  At  these  inspections  every  pupil  is  examined  with  regard  to  infectious 
diseases,  the  suspected  are  sent  home  and  reported  to  the  Board  of  Health. 
Every  pupil  abserrt  from  school  musl  report  at  the  health  office,  where  he  is 
examined,  full  data  taken,  and  if  ( >.  K.,  is  given  a  card  readmitting  him  to 
school.  If  not  O.  K.,  he  is  sent  home  with  instructions  and  observed  according 
to  the  conditions  presenting  themselves  at  the  examination.  Where  the  slightest 
suspicion  exists  in  the  examiner's  mind  as  to  the  safety  of  the  pupil's  condition, 
a  decision   is  made  on   the  side  of  safety. 

Daily  procedure  at  the  health  office:  All  reporting  school  children  are  ex- 
amined by  the  assistant  health  officer,  notes  taken  and  cards  written  by  visiting 
nurse  and   typist. 

Every  'phone  message  and  visitors'  business  are  at  once  written  on  the  daily 
record.  These  include  complaints  of  all  kinds,  reports  of  suspected  cases, 
physicians'  reports,  applications  for  holding  of  public,  semi-public  and  semi- 
private  events,  advice,  etc.  No  message  is  considered  too  trivial  to  be  set  aside 
and  reasonable  attention  is  given  to  all.  All  decisions  are  given  according  to  the 
need  of  special  care  under  the  present  conditions.  All  gatherings  in  inclosed 
places  are   discouraged,    and   the   reasons   pointed  out   plaintly    to   the   applicants. 

When  a  case  of  scarlet  fever  is  reported  it  is  at  once  segregated  and  all 
possible  data  concerning  it  acquired.  This  includes  the  names  of  exposed  people, 
the  degree  of  exposure,  and  their  area  of  danger  to  the  public.  Suspects  are 
grouped  according'  to  the  probability  of  infection.  Suspects  who  are  directly  ex- 
posed are  observed  in  isolation  for  five  or  six  days,  examined,  and  if  negative 
are  allowed  freedom.  Supporting  members  of  families,  on  application  to  be  re- 
lieved from  quarantine,  are  investigated  as  to  the  conditions  of  quarantine,  and 
if  the  latter  are  satisfactory  the  applicant  is  given  a  permit  of  freedom  restricted 
by  the  regulations  and  he  in  turn  signs  a  declaration  promising  to  live  up  to 
these  regulations. 

When  the  work  of  the  earlier  part  of  the  day  is  under  control,  the  assistant 
health  officer  visits  quarantined  patients  who  are  dated  for  possible  release,  in- 
vestigates suspects  and  responds  to  all  other  requests  for  seeing  patients,  etc. 
The  attending  physician  and  visiting  nurse  visit  cases,  seek  for  new  information 
regarding  people  ill,  and  all  write  the  results  of  their  investigations  on  their 
return  to  the  health  office.  When  a  patient  is  found  O.  K.,  one  of  the  fumigators 
(sent  in  rotation)  is  notified,  the  amount  of  work  to  be  done  stated,  and  when 
the  work  is  done  the  fumigator  fills  out  a  card  which  is  filed  at  the  health  office. 

In  the  evening  the  assistant  health  officer  and  attending  physician  remain 
on  duty  at  the  health  office,  the  latter  to  answer  calls,  the  former  also  to  answer 
calls,  straighten  out  the  records  of  the  day  and  plan  the  campaign  for  the  mor- 
row. All  the  daily  notes  which  have  been  immediately  taken  are  later  typed 
for  future  reference  in  convenient  form  of  the  history  of  the  present  situation. 
All  original  notes  are  preserved. 

The  health  department  considers  patients  with  mild  symptoms,  such  as  a 
sore  throat,  no  physician,  and  going  freely  in  our  midst  as  a  great  source  of 
danger  in  spreading  infection.  We  welcome  information  with  regard  to  such 
persons  and  all  complaints  which  will  enable  us  to  investigate  and  exlude  dan- 
ger. It  is  not  uncommon  for  physicians  to  incidentally  discover  peeling  on 
patients  who  then  give  a  history  of  a  slight  sore  throat  some  days  before.  We 
emphasize  the  rigid  enforcement  of  isolation  of  all  suspected  people.  We  con- 
sider such  far  more  dangerous  to  public  health  than  those  patients  whom  we 
have   safely    confined   in   quarantine. 

From  our  experience  with  the  presnt  conditions  we  are  firmly  convinced  that 
a  hospital  for  infectious  diseases  would  be  invaluable  in  the  city  of  Rochester. 
In  this,  as  in  epidemics  everywhere,  cases  arise  which  prove  the  value  of  such 
an  institution.  As  an  illustration  of  the  value  of  immediate  segregation  of  in- 
fectious diseases,  the  following  may  be  cited:  A  few  days  ago  the  assistant 
health  officer  was  called  in  consultation  with  a  local  physician.  The  family  vis- 
ited was  composed  of  seven  members,  a  mother  and  six  children.  The  oldest 
child  was  found  to  have  scarlet  fe\;er  in  the  acute  stage.  This  patient  was  im- 
mediately sent  to  the  city  infirmary  and  all  other  members  of  the  family  isolated. 
The  conditions  of  this  home  were  ideal  for  the  transmission  of  infection.  None 
had  had  scarlet  fever,  the  family  was  rather  poor,  and  the  avoidance  of  inter- 
communication seemed  improbable.  After  eight  days  of  observation  no  other 
member   of   that    family   showed    signs   of   scarlet   fever. 

Speakers  at  meeting:  Dr.  Chas.  H.  Mayo  said  that  he  would  accept  an  ap- 
pointment as  health  commissioner  of  Rochester  if  a  suitable  assistant  would  be 
secured.  Such  assistant  would  do  the  active  work,  his  duties  being  to  place  the 
health  department  not  only  on  a  scientific  basis  but  also  on  a  business  basis. 
Such  a  physician  must  devote  his  whole  time  to  the  work,  must  be  fittingly  re- 
munerated'and  would  have  plenty  to  do  even  in  the  absence  of  such  conditions 
as  the  present.  Slaughter  houses,  butcher  shops,  milk,  nuisances,  etc.,  could  be 
put  in  proper  condition  for  public  health  and  safety.  Rochester  is  no  longer  to 
be  considered  a  small  town,  but  viewed  as  a  large  city  because  of  its  peculiar 
conditions.  Figures  show  that  we  have  between  S00  and  1,000  transients  in  this 
city. 

Dr.  Mosse.  and  also  Dr.  Mayo,  attacked  the  present  system  of  charge  for 
fumigations  as  unjust,  and  held  that  the  city  should  be  wholly  responsible  for 
them.  Dr.  Mosse  furthermore  argued  strongly  for  a  hospital  for  infectious  dis- 
eases,   and    depicted    the    deplorable    state    of    the    city    infirmary. 
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Dr.  Crewe  suggested  placing  the  matter  of  fumigations  under  the  police  de- 
partment,   and   therefore  at    u xpense  of   the   city. 

Postmaster  Crabb  spoke  strongly   in  favor  of  a  hospital  for  infectious  disi 
and  said  thai   the  postoffice  business  had  been  reduced  one-half  during  the  pres- 
ent situation. 

Father  O'Connor  spoke  for  :i  strong  influential  commercial  club  which  would 
properly    bring   the    people's    interests    before    the    city    council,    and    believed    that 

the  citj    council    being   correctly   enlightened   as    to   the   i pie's    wishes   would    be 

only  too  glad  to  favor  recommendations. 

Adjourned. 

(Signed)     B.    1".    McGRATH 

A  daily  letter  was  sent  to  all  the  local  physicians  and  copies  Riven  the 
newspapers  outlining  the  situation,  so  that  everyone  would  know  what  was 
going  on  and  how  best  to  co-operate  in  order  to  get  immediate  results.  A 
copy  of  one  of  these  letters  is  quoted: 

Rochester,   Minn.,   May   13,   1912. 
Dear    Doctor:     The   following    Is    the   record    of    the    health    department    of   in- 
fectious disease*    In   the  city;   summary   made  at   6:00  p.   m.,    May    12,    1912: 

Number  of  locations    15 

Number  ol  cases: 

fa)     Scarlet    fever   

(In      Diphtheria    2 

I  ■  i     Measles    9 

i'ii     Smallpox     l 

(e)     Chickenpoz    5 

(f i     Mumps    l 

Total  number  of  reporl   car-Is  mi  Hie: 

fa)     Scarl.-i    fever    7 

ii>i     Measles     a 

hi     Smallpox    l 

uii     Chickenpox    3 

A  comparison  of  the  list  of  cases  with  the  list  of  report  cards  clearly  shows 
what  is  necessary  with  regard  to  the  latter,  if  we  hope  t"  satisfy  the  state  Board 
of  Health.     We  sincere!]   appreciate  your  conscientious  co-operation  and  assistance 

during   the   presnt    conditions,   and   are   confident    that   you    will   continue    the   g I 

work.  In  order  to  still  further  Improve  the  situation,  we  should  he  greatly  grati- 
fied if  now  you  give  due  attention  to  the  official  report  cards.  Please  till  out  and 
send  to  the  health  department  a  card  for  every  new  case  of  infectious  disease, 
which  conies  under  your  observation,  thereby  helping  us  to  make  complete  re- 
ports   t"    tlo     State    Hoard. 

Very  sincerely  yours, 

(Signed)     CHAS.    II.    MAYO. 

Health   i  (fficer. 

To  those  technically  interested  in  epidemological  work,  the  complete 
reports  mentioned  and  the  outline  of  the  system  carried  out  by  the  Health 
Officer  at  Rochester  will  be  interesting.  The  success  of  the  work  depends 
upon  speed,  accuracy  and  thoroughness.  The  clinical  cases  must  im- 
mediately be  recognized  and  isolated:  the  source  of  infection  must  be 
traced  if  possible;  the  persons  exposed  must  lie  examined  and  kept  under 
daily  observation  during  a  period  exceeding  by  a  safe  margin  the  average 
incubation  period  of  the  disease  concerned.  The  carrying  out  of  this 
method  is  difficult,  trying  work,  hut  good  results  are  certain  when  the 
work  is  done  in   this   manner. 

A  well  trained  Visiting  Xurse  is  of  great  assistance  since  she  can  look 
up  absentees  and  other  suspects  anil  determine  whether  they  are  free  from 
Symptoms  or  not,  thus  saving  the  medical  inspector  many  useless  trips 
otherwise  unavoidable. 


LIST    OF     INVESTIGATIONS. 
SCARLET    FEVER,    GERMAN     MEASLES.    MEASLES. 

Fifty-six  epidemiological  investigations  of  scarlet  fever,  German  measles 
ami  measles  were  made  during  the  biennial  period  Aim.  1.  1910  to  Aug.  1, 
1912  in  twenty-four  Counties.  The  fleld  work  required  one  hundred  nineteen 
days.  No  reports  or  summaries  for  Investigations  made  between  Aug.  1. 
1910  and  .Ian.  1.  191]  are  Included  since  the  work  was  covered  in  the  first 
report    of  this    1  livlsion. 
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SCARLET   FEVER. 
County.  Township,    Village,    City.  Date. 

Anoka    (C)       Oak   Grove    township March  9,    1911 

(C)       .St.    Francis    village 

(C)        St.   Francis   township 

(C)       oak    Grove   township April  20,  1911 

Becker    (C)       Detroit    city    March      13-16,1912 

Brown    (C)       Evan    village    March      28-30,1912 

(C)        I'rairieville    township     

Carver    (C)        Waconia  village    December    19,1911 

(C)        Pahlgren    township     February      15,   1912 

Fillmore     (C)       Kushford    village    Jan.  1-7-19,1911 

Goodhue     (C)       Zumbrota  village   Dec.  27-28,1910 

Grant    (C)       Macsville    township    Dec.   30,  '10-Jan.   1,   '11 

Hennepin     (C)       Eden  Prairie   township April  4,  1911 

<<">     *Eden    Prairie   township April  17,   1911 

(C)       Richfield   village    April  18,1911 

(H)       Robbinsdale    village    April  24,1911 

(C)       Robbinsdale    village    November    13,   1911 

(C)       Robbinsdale    village    February      17,   1912 

(C)       Excelsior   village    June  19,1912 

Excelsior    township     

Kandiyohi    (C)       Atwater    village    May         22-24,1911 

Genessee    township    

Lake    Elizabeth    township 

Lake    Lillian    township 

Lac   qui    Parle (H)     *I)awson   village    December      9,   1911 

Lincoln     (C)       Lake    Denton    village April  29-Mav  1,  '11 

Lyon (H)     *Tracy     August    29-31,1910 

Mille    Lacs    CO     'Rorgholm    township    March  6-7,   1911 

Mower    (C)       Austin    city    Mav  12-14,1911 

Olmsted     (C.)     'Rochester    city    January      5-9,1911 

(C)       Rochester    citv    Jan.       "   11-16,  1911 

(C)       Rochester    citv    Jan.  23-31,1911 

(C)       Rochester    citv    Feb.  12-15,1911 

(C)       Rochester    citv    Feb.  18-19,1911 

(C)       Rochester    citv    September  26,  1911 

(C)       Rochester    citv    Apr.    23-May   1,'    12 

<c>       Rochester    citv    May  2-7,1912 

(C)       Rochester    citv    May  9-11,   1912 

Otter  Tail    (C)     *Vergas    village    Oct.  29-30,1911 

Pennington     (C)       Thief    River    Falls    citv March  2-4,   1911 

Roctf    (C)      *Hills   village    April  6-10,1911 

Martin    township    

St.   Louis   fC)        Duluth   citv    June  2-4,  1911 

Scott    (C)       Credit    River   township January         8,1912 

Stearns     (C)       Freeport  village    Jan.  9-10,1912 

(C)        Sauk   Center   city July  22-23,   1912 

Sauk    Center    township ' 

Gettv    township    

Wilkin     CH)     'Campbell    village    April        25-26,1911 

(C)       McCauleyville    township    May         15-17,1911 

Mitchell    township    

Nordict    township    

Robert    township    

Kent   village   

Winona     <C)       St.    Charles   citv Feb.  16-17,1911 

(C)       Norton   township    March      18-21,   3  911 

Utica  village    

Utica   township    

(C)     *Elba   village    April        13-14,1911 

Elba  township    

Fairwafer   village    

Wright      CC)        Albertville    township    Feb.  9-10,   19il 

MEASLES. 

Mille    Lacs    (C)     'Rorgholm    township    March  6-7,  1911 

Winona     (C)     *Elba   village    **April        13-11,   191J 

Elba    township    

Fairwater    village    

GERMAN    MEASLES. 

Hennepin     (C)     'Eden   Prairie   township ** April  17,   1911 

Lac    qui    Parle (H)     'Dawson   village    "December      9,  1911 

Otter  Tail    (C)     'Vergas   village    **Oct.  29-30,1911 

Rock     (C)     'Hills   village    "April  6-10,1911 

Martin    township    

(C)     'Leaver  Creek    township "April        10-12,   1911 

I teaver  Creek  village 

Wilkin    (H)    *Campbell    village    "April        25-26,1911 

Winona     H'l        Dakota    village    \pril         15-16,1911 

nresbach    township    

Hartford    township    

C=Dr.    A.    .1.    Chesley.       H=  Dr.   H.    W.   Hill. 
•Another   communicable   disease    investigated   at    same   time. 
"Pates    appear    in    two    different    places,    but    days   are    counted    but    once. 
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SUMMARY. 

Scarlet   Fever,    Detroit   City,   Becker   County,    March   13,   14,    15,    16,    1912. 

BY  A.  J.   CHESLEY. 

Request  of  Dr.   L.   C.  Weeks,   health  officer. 

Reason— Scarlet  fever  cases  arising  in  spite  of  careful  supervision  of  all  reported 
cases  led  health  officer  to  believe  that  mild,  unrecognized  or  concealed  cases 
were   responsible    for   the   spread   of   infection. 

History — Scarlet  fever  existed  in  Detroit  during  the  winter  of  1910-1911,  and  De- 
troit schools  were  closed  for  one  week  in  February,  without  influencing  the 
epidemic  favorably.  Three  buses  bring  children  to  Detroit  schools  from  De- 
troit township.  Others  board  in  Detroit  and  go  home  at  week  end.  Some 
country  cases  had  not  been  reported  and  supervision  in  Detroit  did  not  pre- 
vent   new   cases   among   school    children. 

Inspector  consulted  the  health  officer,  the  physicians  and  Superintendent  Shar- 
erts;  of  681  pupils  at  Holmes  and  Washington  public  schools  and  at  the 
Detroit  Business  Institute,  I  found  166  were  immune  and  only  4  with  sus- 
picious symptoms.  The  superintendent's  methods  and  the  teachers'  careful 
observation  of  pupils  for  suspicious  symptoms  account  for  the  small  number 
showing  suspicious  symptoms  at  this  examination.  With  the  health  officer 
I  visited  all  cases  in  quarantine.  Those  who  were  isolated  were  under  excel- 
lent supervision.  Sent  usual  letters  of  instruction  to  chairman  of  Detroit 
and  Lake  View  townships,  re  medical  health  officer  and  re  inspection  of 
families  whose    children  attend   Detroit   schools   from   the   country. 

Results — Statements  of  pupils  who  acknowledged  having  had  scarlet  fever  proved 
health  officer's  contention  that  cases  had  existed  in  the  country,  unreported 
and  not  properly  supervised,  during  this  school  year.  Apparently  all  city 
cases  had  been  handled  properly  except  that  during  the  health  officer's  ab- 
sence written  reports  had  not  been  made.  These  will  be  sent  in  later. 
Physicians  agreed  to  co-operate  with  health  officer.  All  absentees  will  be 
inspected   and  readmitted    to  school  only   upon   health  officer's   certificate. 

Inspector  left  Minneapolis  11:10  p.  m.,  March  13th,  arrived  Detroit  5:30  a.  m., 
March  14th.  Left  Detroit  5:20  p.  m..  arrived  Minneapolis  10:00  p.  m.,  March 
16  th. 

SUMMARY. 

Scarlet    Fever,    Lake    Benton    Village,    Lincoln    County,    April    29    to    30   and    May    1, 

1911. 
BY  A.  J.   CHESLEY. 

Request  of  Dr.  W.   Wakefield,  health  officer. 

Reason — Some  families  had  scarlet  fever  and  did  not  report  it;  children  had  been 
sent  to  school.  There  were  several  families  in  quarantine;  some  were  object- 
ing  to    the   length   of   quarantine    necessary   for   their   safe   release. 

Inspector,  with  health  officer,  visted  quarantined  families  and  examined  cases. 
Inspected  208  pupils  and  11  teachers  in  Lake  Benton  school.  Instructed  school 
officials  re  proper  management  during  the  epidemic.  Prepared  a  statement  for 
publication  in  Lake  Benton  News.  The  health  officer's  work  deserves  com- 
mendation. 

Results — All  quarantined  cases  were  found  to  be  frank  scarlet  fever.  The  health 
officer's  opinion  re  quarantine  period  necessary  for  safe  release  was  shown 
to  be  correct.  Six  pupils  desquamating  from  scarlet  fever  were  found  and 
excluded  from  school,  as  well  as  other  children  in  their  families.  The  publica- 
tion of  inspectors'  statement  should  assist  the  health  officer  in  carrying  out 
his   duties. 

Inspector  left  Minneapolis  9:30  a.  m.,  April  29th.  Left  Lake  Benton  for  Marshall 
4:15  p.  m.,  May  1,  1911. 

EPIDEMIOLOGICAL    INVESTIGATION    OF  SCARLET    FEVER. 

Rochester   City,    Olmsted    County,   January    5-9,    11-16,    23-31,    February    12-16, 

18-19,    1911. 

To  the  Director,   Division  of  Epidemiology,   Minnesota  State  Board  of  Health. 

Dear  Sir:  In  obedience  to  the  orders  of  the  executive  officer  re  scarlet  fever 
in  Rochester,  five  trips  were  made.  January  5-9,  11-16,  23-31,  February  12-16, 
18-19,  1911.  Twenty-two  days  were  spent  in  epidemiological  work  interrupted 
because  of  urgent   calls   from  other  places  for  assistance. 

I  have  the  honor  to  report  upon  that  part  of  the  Rochester  epidemic  covered 
by  my   investigation. 

Respectfully, 

A.   J.    CHESLEY, 

Epidemiologist. 
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First  I  consulted  the  Health  Officer  of  Rochester,  then  the  physicians, 
to  get  general  information  and  specific  case  data.  The  health  officer  said 
that  a  small  number  of  scarlet  fever  cases  had  been  reported  since  the 
schools  opened  in  September,  1910.  A  few  cases  had  been  severe,  one  had 
died.  The  others  had  been  mild  cases.  Some  cases  had  been  called  scarlet 
fever  upon  insufficient  evidence  in  his  opinion.  The  executive  officer  of 
the  State  Board  of  Health  had  visited  certain  cases  with  the  health  officer. 
No  reports  had  been  made  to  the  State  Board  aside  from  verbal  reports 
at  the  time  of  the  executive  officer's  visit. 

The  health  officer  had  accepted  verbal  reports  of  cases  of  communi- 
cable disease  and  never  had  required  written  reports  from  Rochester  phy- 
sicians. No  written  reports  of  scarlet  fever  cases  had  been  made  to  the 
State  Board  of  Health  although  certain  physicians  always  had  sent  written 
reports  to  the  local  health  officer.  The  infectious  disease  records  had  been 
entered  in  a  pocket  note  book.  After  releasing  a  family  from  quarantine 
"X"  was  marked  opposite  the  name  in  the  note  book.  Other  data  such  as 
address,  attending  physician,  dates  of  first  symptoms,  of  quarantine,  and 
of  release,  the  patient's  name,  age,  etc.,  were  not  regularly  recorded.  These 
data  the  health  officer  gave  from  memory  for  the  cases  be  personally  had 
treated.  As  a  rule  scarlet  fever  patients  had  been  released  from  quaran- 
tine upon  the  request  of  the  attending  physician  without  regard  to  the 
minimum  quarantine  period  (21  days)  prescribed  by  the  State  Board  regu- 
lations. Formalin  candles  had  been  burned  for  fumigation  purposes.  Medi- 
cal inspection  of  school  children  had  been  attempted  by  physicians  who 
volunteered  for  this  service.  Regular  effective  work  had  been  impossible 
because   the  physicians   were  very  busy  with  private  practice. 

I  gave  copies  of  the  Public  Health  Laws  and  Regulations  to  the  health 
officer  and  to  the  physicians  in  general  practice  and  requested  them  to 
make  written  reports  of  all  cases  in  the  future.  The  health  officer  agreed  to 
accept  written  reports  only;  to  report  promptly  to  the  executive  officer; 
to  enforce  the  quarantine  regulations  and  to  follow  the  approved  methods 
of  disinfection.  The  health  officer  and  other  physicians  gave  me  from  their 
books  and  from  memory,  all  the  information  they  had  about  scarlet  fever 
cases.  These  cases  were  visited  and  full  data  collected.  There  were,  on 
Jan.  9,  1911,  twenty-five  families  in  quarantine  for  scarlet  fever.  In  two 
families  there  were  four  cases  per  family;  in  one,  three  cases  and  one  case 
in  each  of  the  remaining  families,  making  a  total  of  forty  cases.  Having 
made  a  preliminary  survey  of  the  situation,  I  received  orders  to  personally 
report  to  the  State  Board  of  Health  at  the  meeting  held  in  St.  Paul,  Jan.  10, 
1911. 

After  a  consideration  of  my  report,  the  Board  ordered  me  to  return  to 
Rochester  and  to  assist  the  Health  Officer  to  get  the  epidemic  under  con- 
trol and  to  institute  proper  and  adequate  methods  of  supervision    at   once. 

January  11th,  I  returned  to  Rochester,  found  that  the  health  officer 
had  purchased  kettles  and  chemicals  for  the  Formaldehyde  Permanganate 
disinfection  method  and  had  forms  printed  to  be  filled  out  when  disinfec- 
tion was  done,  giving  the  quantity  of  materials  used  and  the  amount  due 
the  city.  This  bill  the  house-holder  took  to  the  city  clerk  for  settlement 
and  thereby  relieved  the  health  officer  of  further  responsibility.  In  con- 
Junction  With  Miss  Jamme,  superintendent  of  nurses,  St.  Mary's  hospital, 
the  health  officer  had  written,  "Instructions  for  Care  of  Patients  with  In- 
fectious Diseases"  and  had  a  good  supply  printed  for  distribution  among 
the  families  concerned.  At  my  request  he  provided  a  blue-print  of  the  city, 
a  card  index  file  and  certain  printed  forms,  namely  "Declaration."  "Wag< 
Earners'  Permit,"  "Health  Officer's  Certificate,"  "Scarlet  Fever  Case  Data." 

I  visited  new  and  suspected  cases  and  persons  exposed  to  cases,  brought 
the  epidemological  data  up  to  date,  tabulated  it  on  three-inch  by  five-inch 
cards  in  the  filing  index  and  prepared  a  daily  record  Bheel  for  the  health 
officer's  use.  I  disinfected  two  houses  In  order  to  demonstrate  the  de- 
tails   of   the   approved    methods    and    gave    typewritten    directions    about    the 


264  FOURTH    BIENNIAL  REPORT  OF  THE 

collection,  tabulation  and  filing  of  data,  after  fully  explaining  its  practical 
application.  With  the  superintendent  of  schools,  a  system  of  supervision 
was  worked  out  for  the  public  schools.  This  met  with  the  approval  of 
the  officers  of  the  private  schools  and  was  endorsed  for  use  in  Olmsted 
county  by  the  county  superintendent  of  schools. 

I  was  ordered  to  Rushford  January  16,  1911,  and  did  not  return  to 
Rochester  until  January  23d.  I  found  that  the  health  officer  had  failed  to 
carry  out  the  measures  outlined  for  the  control  of  scarlet  fever,  although 
he  evidently  had  done  his  best.  He  had  a  large  private  practice  and 
could  not  afford  for  $150  per  year,  the  health  officer's  salary,  to  devote  his 
whole  time  to  health  work.  The  health  officer  and  his  assistant,  Captain 
Thurber  of  the  board  of  health,  often  took  me  about  the  city  to  visit 
cases,  using  the  health  officer's  horse  for  this  purpose.  In  spite  of 
many  difficulties  the  health  officer  tried  to  do  his  work  well  and  to  assist 
me,  until,  from  circumstances  seemingly  unavoidable,  his  attitude  changed. 
In  reacting  to  the  sting  of  local  criticisms  and  thorugh  inexcusable  mis- 
interpretations of  the  motives  of  those  co-operating  in  the  work,  he  added 
to  the  ordinary  difficulties  of  the  situation  tremendously. 

Throughout  my  work  in  Rochester,  I  found  the  physicians  ready  to 
sacrifice  their  own  time  and  convenience  to  give  me  information  and  assist- 
ance. Many  other  persons,  the  officers  of  the  civic  league,  the  teachers 
and  superintendent  of  schools  especially,  took  great  interest  in  the  work 
and  rendered  invaluable  assistance.  The  board  of  education  approved 
of  the  time  spent  by  teachers  in  preparing  records  and  generally  super- 
vising pupils.  The  civic  league  loaned  its  visiting  nurse  to  the  city  and 
used  its  influence  with  the  city  council. 

Deaconess  Margaret  Snyder,  the  Civic  League's  visiting  nurse,  was 
especially  well  fitted  for  her  work,  being  a  tactful  social  worker  of  long 
experience  as  well  as  a  trained  nurse.  Her  work  was  opposed  and  unjustly 
criticised  by  certain  persons  who  should  have  given  her  support  and  ap- 
preciation. Miss  Snyder  visited  each  quarantined  family,  gave  instruc- 
tions about  the  isolation  and  care  of  the  patient,  assisted  in  inspection 
of  school  children,  in  following  up  absentees,  in  collection  and  tabulation 
of  data,  and  through  the  Civic  League  supplied  the  necessities  to  the  poor. 

My  work  was  of  a  general  character;  in  fact  its  chief  object  was  the 
education  of  the  public.  In  order  to  allay  undue  fears  in  some  people 
and  to  bring  others  to  realize  the  seriousness  and  magnitude  of  the  epi- 
demic, it  was  necessary  to  trace  out  old  cases  to  show  the  way  the 
disease  had  been  spread  for  months  without  restraint,  to  investigate  the 
cause  of  absence  from  school,  to  make  differential  diagnosis  in  suspicious 
cases,  and  to-  inquire  into  all  the  various  possible  modes  of  infection 
as  well  as  to  keep  up  the  immediate  work  of  supervision.  The  essential 
trouble  was  due  to  the  mild  character  of  the  epidemic.  To  have  magnified 
or  minimized  the  seriousness  of  the  situation,  rather  than  to  have  reported 
the  exact  truth,  would  have  met  with  popular  approval  and  made  the 
situation  less  uncomfortable  and  some  people  could  not  understand  why 
so  much  "fuss"  should  be  made  about  it  when  the  epidemic  was  so  mild. 

The  health  officer's  blue  print  was  used  as  follows: 

The  map  location  of  each  house  where  scarlet  fever  existed  was 
shown  by  a  red  circle  bearing  the  map  index  number.  As  secondary 
cases  developed  in  the  house,  each  one  was  noted  by  adding  a  red  star, 
point  to  the  circle.  Each  school  was  shown  by  a  gold  star.  The 
district  boundaries  of  the  grade  schools  were  marked  in  colors.  A  map 
index  sheet  was  compiled  giving  the  map  index  number,  date  of  first 
symptoms,  address  and  name  of  the  family,  number  of  primary  and  sec- 
ondary cases,  and  the  name  of  the  attending  physician.  Case  data  cards 
were  filed  in  the  card  index  under  date  of  first  symptoms  and  under  the 
initial  of  the  family  name. 

The  school  record  gave  the  name  and  address  of  each  scarlet  fever 
patient,  age,  sex,  date  of  quarantine,  nature   of  isolation,   date   of  release, 
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date  of  school  permit,  name  of  school  and  teacher,  if  the  patient  was  a 
pupil,  and  sufficient  data  for  all  children  living  in  the  same  house  with 
the  patient.  Each  teacher  reported  to  the  superintendent  immediately 
after  morning  roll-call,  the  names  of  the  absentees.  The  visiting  nurse 
followed  up  every  absentee  and  if  suspicion  of  infectious  disease  was  found, 
the  school  was  given  the  benefit  of  the  doubt  through  the  exclusion  of 
all  pupils  concerned  until  a  definite  diagnosis  was  made.  Under  the 
medical  supervision  of  Dr.  Crewe,  the  schools  became  the  safest  place  for 
the  children,  but  the  health  officer  did  not  permit  this  good  work  to  be 
continued  as  long  as   it  should   have  been. 

The  city  council  approved  of  medical  supervision  in  the  schools  and 
provided  funds  to  pay  the  salaries  and  expenses  of  the  medical  supervisor 
and  two  nurses  in  addition  to  the  one  furnished  by  the  civic  league.  This 
action  was  taken  at  a  special  public  meeting  of  the  council  January  30, 
1911.  At  this  time  I  explained  the  whole  situation,  giving  reasons  for  the 
unusual  measures  advocated,  showing  by  the  blue  print,  by  school  inspec- 
tion, field  and  other  records,  the  distribution,  number  and  character  of 
the  cases.  The  city  attorney  quoted  and  explained  the  state  law  and  the 
State  Board  of  Health  regulations.  The  questions  of  procedure  were 
thoroughly  discussed  by  the  city  officials  and  by  Drs.  ('.  Graham,  C.  H.  .Mayo, 
L.  B.  Wilson  and  O.  C.  Heyerdale. 

Before  Dr.  Crewe  began  his  work  the  executive  officer  of  the  State 
Board  of  Health  visited  Rochester  and  held  a  conference  at  the  surgeons' 
club,  February  18th  with  Drs.  Graham,  Adams,  Crewe.  Wilson.  Superintend- 
ent Woodfield,  Rev.  Father  Coinniisky,  Miss  Snyder  and  the  public  health 
committee  of  the  civic  league,  Mrs.  Van  Tassell  and  Miss  Jamme.  After 
a  thorough  discussion  of  the  situation,  the  executive  officer  gave  explicit 
directions  for  the  management  of  the  work  in  the  future. 

The  amount  of  work  done  by  the  teachers  with  practically  no  inter- 
ruption of  classes,  shows  what  great  interest  teachers  always  have  in  their 
pupils'  welfare  and  shows  the  excellent  discipline  maintained  by  Super- 
intendent Woodfield.  The  school  records  and  a  great  deal  of  related  data 
may  be  found  in  the  files  of  this  division  and  of  the  superintendent  of 
schools,  but  only  the  essential  epidemiological  data  is  tabulated  in  this 
report. 

The  figures  given  below  were  noted  in  summarizing  the  situation  for 
the   city    council,   January    :!0,   1911: 

PRELIMINARY     INSPECTION     BY    MISS    SNYDER    AND    DR.    A.    J.    CHESLEY, 
ROCHESTER    SCHOOLS. 

En-  Vac-  Scarlet 

School. 

•  !entral    

K.    IV    Hall 

High     

Norl  hrup     

i  'helps    

I  law  i  horn    

I  Inlmes     

Convent    

1  lerman    

1,405  1,163  136  II"  111  833 

•Two  had   smallpox. 

Dp  to  Jan.  30,  1911,  160  cases  of  scarlet  fever  had  been  found  in  9 1 
families,  59  having  been  infected  through  contact  with  patients  not  isolated. 
On  this  date  there  were  in  quarantine,  31  cases  in  20  families. 

The  efficiency  of  systematic  supervision  is  indicated  by  quotation  from 
a  letter  dated  March  Hth  from  Superintendent   Woodfield: 

■•'riie  scarlet  fever  situation  here  is  clearing  up  very  rapidly  rlghl  now.  Yes- 
terdaj  we  had  fifty  pupils  bach  in  school  and  only  twenty-elghl  out,  it.  Crewe 
examined  and  put  back  yeslerdaj   about   thirty  who  had  cum.'  out  of  quarantine." 


.11. -.1. 

1  "resent. 

cinated. 

Fevt 

l-t:. 

223 

88 

24 

hi; 

95 

52 

s 

207 

180 

153 

28 
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1  16 

15 

31 
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90 

L'n 

6 

11 :. 

101 

»28 

8 

11  I 

108 

L'o 

6 

-ni 

159 

52 

17 

83 

61 

8 

12 

Sus- 

picious. 

Absent 

26 

52 

11 

2] 

5 

17 

:'n 

23 

13 

16 

14 

15 

6 

25 

12 

10 

22 

266 


FOURTH   BIENNIAL  REPORT  OF  THE 


Dr.  Crewe  has  briefly  summarized  his  work  as  follows: 

At  the  request  of  Drs.  Hill  and  Chesley  of  the  Division  of  Epidemiology  of  the 
State  Board  of  Health,  I  make  the  following  brief  report  of  my  work  as  school 
inspector  at  Rochester  during-  the  scarlet  fever  epidemic  in  1911.  Was  appointed 
by  the  health  officer,  Dr.  A.  S.  Adams,  and  began  work  February  17,  continuing 
until  April  10,  when  my  services  were  deemed  set  further  necessary,  the  epidemic 
having  somewhat  abated.  I  was  assisted  by  Miss  Margaret  Snyder,  who  kepi 
the  reports  and  assisted  at  all  examinations  and  visited  all  absentees.  Her  serv- 
ices were  given  to  the  city  by  the  civic  league  who  employ  her  as  visiting  nurse. 

Number  of  pupils    examined    in    school.....*. 1,420 

Number  of  absentees    examined    160 

Number  of  homes   in   quarantine,    February   17 44 

Number  of  cases    71 

Number  of  homes    in   quarantine,    April    10 23 

Number  of  cases    30 

The  daily  work  consisted  of  examining  all  absentees  returning  to  school — all 
suspicious  cases  reported  by  teachers  or  superintendent — all  absentees  visited  by 
Miss  Snyder — general  inspection  of  pupils  for  contagious  disease  in  some  one 
school  each  day.  Reports  were  kept  and  made  to  State  Board  of  Health  by  Miss 
Snyder.  Records  of  all  pupils  who  had  had  measles,  scarlet  fever,  diphtheria, 
and  had  been  vaccinated  were  also  made;  also  other  physical  records  made.  The 
school  buildings  were  all   inspected. 

All  reports  of  absentees  were  sent   in  each  morning  by  the   teachers   to   Super- 
intendent Woodfleld,    who   gave   them    to   Miss    Snyder.      Superintendent    Woodheld 
was  very  cautious  and   used    every  effort  to  make  the  inspection   efficient. 
"Inspections  were  also   made  at   the   parochial  schools." 

Respectfully, 

rsigned)      J.   E.   CREWE. 

Headings  for  tabulations  of  scarlet  fever  data  used   with  "spot  map": 

ROCHESTER    SCARLET     FEVER     INCIDENCE     AND     DISTRIBUTION. 


Primary  Cases 

Secondary  Cases 

Date 

Patient 

Location 

Date 

First 

Symptom 

First 
Symptom 

School 

Map 

School 

Patient     |        Age 

I 

Primary  cases  are  recorded  in  order  of  dates  of  first  symptoms. 
Secondary  cases  are  entered  on  same  line  as  primary  case  from  which 
the  infection   came. 

INDEX  TO  SCARLET  FEVER  LOCATIONS  ON  ROCHESTER  MAP. 


Map 

Address  While  Quarantined 

Name  of  Householder 

- 

Case  Numbers 

No. 

Primary 

Secondary 

Map  location  numbers  are  given  when  the  disease  is  first  found  to  be 
present  in  the  house. 

Case  numbers  are  given  in  order  of  the  dates  of  first  symptoms  to 
primary  cases.  Secondary  cases  take  the  same  numbers  as  the  primary  of 
the  household  from  whom  the  infection  occurred  and  in  addition  a  letter, 
i.  e.,  primary  case  No.  15  caused  the  sickness  of  secondary  cases  No.  15A, 
No.  15B,  etc. 

In  these  tabulations  up  to  June,  1911,  there  were  listed  192  locations 
where  218  primary  and  101  secondary  cases  of  scarlet  fever  existed. 

Adequate  isolation  and  effectual  quarantine  were  difficult  to  enforce 
because   the   cases   were  generally   mild    and    the   people   became   careless 
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during  convalescence.  Most  of  the  "secondary"  cases  of  the  list  were  de- 
rived from  the  "primary"  cases  of  the  same  household.  The  medical  super- 
vision affected  marked  reduction  in  the  number  of  cases  amongst  children. 
Similar  supervision  of  adults  was  neglected  for  various  reasons  and  the 
number  of  adult  "primary"  cases  (30)  is  remarkable  when  the  adults'  rela- 
tive insusceptibility  is  considered. 

In  this  report  the  term  "primary"  is  applied  to  the  earliest  case  develop- 
ing in  a  family,  the  Infection  having  been  incurred  outside  the  family;  the 
term  "secondary"  is  used  for  subsequent  cases  due  to  infection  from  a 
"primary"  case  in  the  family.  In  other  words  the  "secondaries"  are  family 
group  infections  while  the  "primaries"  are  community   infections. 

SUMMARY. 

Scarlet    Fever,    Rochester    City,    Olmsted    County,    January    5-9.    11-16,    23-31, 
February    12-16,    18-19,    1911. 

i:V    A.   J.   CHESLEY. 
Request  of  various   citizens  of   Rochester. 
Reason     i. oi-.u    health    officer    failed    to   control    mild    scarlet    fever    cases   and    an 

epidemic  developed  after  the  schools   were  opened. 
History     Scarlet   fever  infection   was  carried   through   the  summer   by  a   few 

tered    cases.      When    the   schools   opened   mild   cases,    frequently    unrecognized, 
-•■,i  widespread  exposure  and  new  rases  which  were  confined  at  first  chiefly 

to  tlie  Northrop  district,  spread   from  there  throughout  the  city. 
Inspector   collected    epidemiological   data    of   all    eases,    inspected    school    children, 

followed    u)i   absentees,    instructed    families    about    the    management    "i"   ■ 

brought   the  health  officer's  records   up  to  date,   established  offii  is   for 

health    officer   ami    He-    bcI l   authorities   ami    reported    the   situation    to    the 

city  council  and   the  public,   making  certain  recommemlat 
Results     Through    medical    supervision   of   schools   and   persistent   following   up   of 

exposed    persons    the   situation   was   well   developed   ami    brought   under   fairly 
i   control  by  the  combined   forces  of  school  and   health   departments  aided 

hy   volunteers. 
Time  of  inspector,    twenty-two  days. 

SUMMARY. 

Scarlet    Fever,    Rochester    City,    Olmsted    County,    April    23    to    May    1,    1912. 

i:v   A.  .1.  CHESLEY. 

Request  of  citizens,   per  Dr.    L».    B.   Wilson. 

Reason     Sudden   outbreak   of   scarlet    fever  caused  alarm   and    indicated    uncommon 

or   uncontrolled   factors  in  the  spn 
History    Scarlel   fever  records  for  Rochester  are  as  follows: 

f Adults ^  r Children ^ 

I'ri-  Sec-  Pri-  Total  Families 

marv.  ondarv.  marv.  ondarv.  Cases.  Affected. 

1911  September    1  0                   3  U  4  3 

October    1  0                  3  1  5  1 

November  3  0  14  l  18  14 

i mber    l  0                 5  -  8 

1912  January   o  o                i  o  i  i 

February    0  0                 l  1  2  l 

March    0  o                3  o  3  3 

April     15  0  18  0  63  54 

Dr     \.  s.   Adams,  health  officer,   finding  that  many  families  affeoted  were  sup- 
plied   bj    i'"    same  milkman  whose  family  was  quarantined    for  scarlet   fever, 
charged   the  outbreak   to  the  use  of   Infected  milk. 
Inspector,  with  l  »r.   Adams,  visited  rases  and  C.   M.   B.'s  dairy,  Cascade  township, 
Olmsted   i  ound   thai   the  provisions  of  regulation   No.   lu  had  been  car- 

ried   out    under   the   supervision   of    Dr.    <  'has.    Granger   and    by    permission    of 
the   chairman   hoard   of  supervisors.     All   evidence   indicated   that   infection   had 
not   been   carried   by  milk.     Contact   with   persons  who   developed   Bcarlel 
was    traced    for   primary    eases   attributed    to   milk    infection.      i>r.    B.    s.    Mc- 

:n.  of  tie    Mayo  clinic,  assisted   in   Inspection  of  hotel,   boarding  house 
livery    employes.      Data    were   card    indexed    as    to    hours    and    kind    of   work, 
service,    hoarding   and    rooming   placet  history    of 

previous   scarlel    fever,    present    condition,    and    so    forth.  md    dairy 

employes  were  inspected  and  their  data  card  indexed  also. 
Results     Proof   of    milk    Infection    was   lacking,    of   contact    infection    suffk 

■  ■mt  for  outbreak.  Uncontrolled  factors,  i.  e.,  workers  in  contact  with 
transients,  dairy  ami  creamery  employes,  etc.,  were  brought  under  super- 
vision. Cases  were  discovered  and  quarantined.  Suspects  wet  I  for 
observation. 
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Left  Minneapolis  April  23d,  3:45  p.  m.,  Grreal  Western  Railway,  arrived  Rochester 
9:00   p.    m.      Left    Rochester   6:55    a.    in.,    arrived    Minneapolis    11:30    a.    in.,    May 

I,  1912. 

SUMMARY. 

Scarlet    Fever,     Rochester    City,    Olmsted    County,     May    2-11,    1912. 

A.   J.   CHESLEV. 

Request  of  Dr.   C.  H.   Mayo,   health  officer. 

Reason — Dr.  A.  S.  Adams  resigned  his  office  of  city  health  officer  May  1st  and 
Dr.    C.    H.    Mayo    was    appointed    city    health    officer. 

History — (See  leport  of  investigation  of  April  23-May  1  for  details  of  outbreak.) 
Chiefly  adults  were  attacked  and  the  disease  spreading  amongst  visiting 
patients  and  physicians,  caused  general  alarm.  Visitors  left  city;  patients, 
physicians  and  business  men  coming  to  Rochester  turned  back.  The  situation 
was  critical  and  the  Rochester  Commercial  Club  demanded  protection  of  the 
people  and   business   interests. 

Inspector  assisted  Dr.  13.  F.  McGrath.  deputy  health  officer,  to  get  the  situation 
in  hand,  to  organize  the  forces  and  to  systematize  the  work  of  the  health 
department.  Dr.  C.  H.  Mayo  placed  the  staff  of  the  Mayo  Clinic  at  the  dis- 
posal of  the  department.  Local  physicians  served  without  pay  as  school  in- 
spectors   to   meet   thf    emergency. 

Results — The  new  organization  began  work  May  2d  with  sixty-three  known  cases 
of  scarlet  fever  in  fifty-four  locations.  'Several  old  but  unknown  cases  were 
found  and  quarantined.  All  persons  exposed  to  new  cases  were  kept  under 
supervision  for  a  week,  and  every  measure  useful  in  the  control  of  the  disease 
was  applied  without  delay.  (See  details  of  organization  of  work.)  On  June 
10th  there  were  thirteen  cases  of  scarlet  fever  in  nine  locations.  No  diphtheria 
existed  and  only  one  case  of  measles.  On  June  22d  eight  locations  and  ten 
patients  had  been  released  from  quarantine,  leaving  the  city  practically  free 
from  all  infectious  diseases.  This  demonstrates  what  can  be  accomplished 
when  the  people  co-operate  with  the  authorities  and  when  the  work  of  the 
health  department  is  carried  out  under  the  direction  of  a  competent  health 
officer.  Deaconess  Margaret  Snyder,  the  visiting  nurse  of  the  Civic  League, 
deserves   special   mention    for   the   great   assistance    she   rendered    in   this   work. 

Inspector  left  St.  Paul  May  2d,  4:15  p.  in..  Chicago  Great  Western,  arrived  Roches- 
ter S:30   p.   m.     Left    Rochester    6:55   a.    m.,   arrived    St.    Paul   11:00   a.   m.,    May 

II,  1912. 

EPIDEMIOLOGICAL     INVESTIGATION     OF    SCARLET     FEVER. 
Thief    River    Falls,    Pennington    County,    March    2,    3,   4,    1911. 
To   the  Director  Division   of  Epidemiology,    State   Board   of  Health. 

Dear  Sir:  In  obedience  to  your  orders,  re  scarlet  fever  at  Thief  River  Falls, 
Pennington  county,  1  left  Minneapolis  11:10  p.  m.,  March  1,  1911,  Great  Northern 
Railway,  and  arrived  at  Thief  River  Falls  at  noon,  March  2,  1911.  Completing  my 
investigation,  I  left  at  10:45  p.  m..  March  4.  1911.  Soo  Railway,  and  arrived  in 
Minneapolis  at  7:15  a.  m.,  March  5,  1911.  I  have  the  honor  to  submit  a  report 
on  this   investigation, 

Respectfully. 

A.   J.    CHESLEY, 

Epidemiologist. 

In  reporting  this  investigation,  the  method  of  procedure  will  be  out- 
lined and  explained.  Arriving  in  Thief  River  Falls  Thursday  noon  with 
no  data,  I  spent  the  afternoon  in  getting  general   information. 

"A" — From  the  health  officer  and  physicians  re  general  character  of  epidemic 
and   its  management;    re   number   of   cases   each   physician   had   attended: 

Mild  widepsread  epidemic,  in  and  outside  the  city,  chiefly  amongst  children 
of  school  age,  no  fatal  and  very  few  severe  cases,  few  families  employed  phy- 
sicians, diagnosis  questioned  (German  measles  or  scarlet  fever);  the  few  cases 
reported   had    been   properly    managed   by    the    health   officer. 

"B"' — From  the  superintendent  of  schools  re  number  pupils  enrolled;  number 
of  teachers:  schools;  absentees  sick  during  epidemic:  ca-ses  of  known  or  sus- 
pected   scarlet    fever    in    families   where   pupils   or   rea*»»— »-    ~ — irded: 

One  thousand  and  sixty-eight  pupils;  twenty-six  teaervv..",  rour  schools;  num- 
ber of  pupils  absent  on  account  of  illness  was  unusually  large;  some  pupils  had 
returned  to  school  while  desquamating  and  had  been  excluded  by  the  superin- 
tendent;  uninvestigated   suspicious  cases  had  been  reported  to  the  superintendent. 

I  prepared  school  inspection  sheets  for  the  tabulation,  as  follows  of  specific 
information: 

SCHOOL   INSPECTION    SHEET. 

Thief    River   Falls,    March   3,    1911. 

School 

Teacher  Total  number  enrolled 

Grade  Total  number  present 

Age  Name  Scarlet  fever,   vaccination,   remarks 

And    samples    (3x5-inch    cards)    for   non-resident    pupils: 
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NON-RESIDENT    PUPIL'S   CARD. 

Name  Father's  name  Township 

\u.  Postoi 

School  Teacher 

Scarlet   fever     Vaccination 

Visits   to    li e 

Non-resident  pupils  were  classified  in  three  groups  according  to  the  time 
they  spent  at  home. 

('lass  "A"  those  who  went   hom ■•>    night. 

i 'lass  "B"  those  who  went  home  week  end  only. 

('lass  ■('"   those  who  went   home  vacations  only.    • 

And  sample  cards  for  absentees: 

ABSENTEE'S   CARD. 
Address 

Date  School 

Absent  Teacher 

Name 

The  inspection   was   conducted   as   follows: 

The  superintendent  detailed  teachers  to  enter  data  on  sheets  and  cards; 
announced  briefly  the  purpose  of  the  inspection;  directed  pupils  seated 
at  attention  to  face  to  the  right,  stand,  pass  to  the  rear  of  the  room  and  to 
approach   the   inspector  in   single   file. 

The  inspector,  standing  beside  a  well  lighted  window,  estimated  at  a 
glance  the  physical  condition  of  each  pupil,  carefully  examined  the  mouth, 
throat,  tongue,  neck,  ears,  hands  and  wrists  for  suspicious  symptoms,  and 
gave  every  pupil  presenting  such  symptoms  a  card.  Neither  teachers  nor 
pupils   knew   the   significance   of   this   card. 

The  teacher  recorded  the  pupil's  name,  age  and  other  data   as   follows: 

"X"   before  name  of  pupil  with  card     suspicious  symptoms. 

■  No"   under  "scarlet   fever"     pupil  never   had  scarlet   fever. 

"Yes"   under  "scarlet   fever"     pupil  has  had  scarlet   fever. 

"Th '.-   date"   under   "scarlet    fever"     pupil   had   it   during   this   year. 

"No"   under  "vaccinated"     pupil  is   not   vaccinated. 

"SI'."    under    "vaccinated"      pupil    has    had    smallpox. 

Under  "remarks.'  the  parent's  initial  or  the  guardian's  name  was  entered 
and   foi    non-resident   pupils,   their  heme   township  and   postoffice   also. 

Cards  for  nonresident  and  absent  and  suspicious  pupils  were  Filled 
out. 

HOME      ADDRESS     OF     THIEF     RIVER      FALLS      IMON  -  R  ESI  DENT     PUPILS     TO 

SHOW     DIFFERENT     SANITARY     DISTRICTS     INVOLVED     IN     THIS 

EPIDEMIC.    ESPECIALLY     IF    SCHOOLS    CLOSED. 

States    Involved.   3:    Counties    Involved,    10:    Townships    Involved,   23;   Cities   and    Vil- 
lages   Involved,   7:    a    Total   of  33,   State    and    Local    Boards   of    Health 
Concerned. 

Non-resident    pupils In  High  School        In  Grade  Scl Is.        Total,  59 

("lass  "A"     £"  home  every   night  6 

('lass    "B"      i:<i    heme    at  week  end  s  0 

('las*    "('"      go    home    at    vacation  10  0 

County Beltrami  clay  Lyon  Mahnomen 

Township,     village, 
city Langor  llumi>oidt  Marshall  cits-       Duane  village 

Class    "A" 0  0  0  1 

Class  "B" 0  0  0  0 

Class   "C" 1  1  1  0 

(  bounty Marshall 

Township,      village,  ' 

city Whlteford  Agder  Excel  \\<>\\  Newfolden 

village 

.'lass    "A" 0  0  0  0 

Class  "B" 0  0  o  0  l' 

Class   "C" 1  1  1  1 

County Marshall  ■  Tall 

Tow  nsiup.    village, 
city Rollins  Spruce  Vallej  Yik  Deer  Creek 

Class    "A" 0  0  0  0 

Class   "B" 0  0  0  0 

Class     '<•" 1  1  2  1 
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County Pennington 

Township,     village, 

city High  Landing  Mayfield  North  Liver  Falls 

Class  "A" 0  8  o 

Class  "B" 0  0  0  1 

Class  ■'<;•• 1  1  0  0 

County Pennington  Polk 

Township,     village, 

city Rocksbury       Sanders  Smiley  Angus  Queen 

Class  "A" 2  ft  0  0  0 

Class   '  B" 3  0  2  0  0 

Class  "C" 7  1  0  1  1 

County Red   Lake  Roseau 

Township,     village, 

city Emardsville  Reiner  Wyandotte       Roseau    village 

Class  "A" 0  0  0  0 

Class  "B1' 0  0  0  0 

Class  "C" 3  111 

County Roseau 

Township,  village,  city Warroad  village  Skagen 

Class  "A" 0  0 

Class  "B" o  0 

Class  "C" 1  1 

State North   Dakota  Wisconsin 

City Fargo  Rac  du  Flambeau 

Class  "A" 0  ft 

Class  "B" 0  -0 

Class  "C" 1  1 

The  inspection  of  a  room  averaging  35  pupils  required  about  ten  min- 
utes; the  collection  of  data  about  twenty  minutes.  There  was  no  time 
wasted  and  no  confusion  or  disorder  among  the  pupils.  After  the  noon 
hour  the  work  was  resumed  and  finished  at  4:10  p.  m.  A  summary  was 
then  made  of  each  school  and  of  all  schools. 

SUMMARY    OF    SCHOOL    INSPECTION    DATA. 

LINCOLN    HIGH    SCHOOL,    THIEF    RIVRR    FALLS.    J.    H.    HAY,    SUPERIN- 
TENDENT. 


Teacher.  Pupils' 

Ages. 

Janet   C.   W 14-32 

Gertrude  S 14-20 

S.   H.   H 15-20 

Louise   E.    T 15-21 

Enrolled,    1S8;    absent,    31 


Scarlet 

Vac- 

Fever. 

cination. 

Present. 

7 

2~ 

46 

i 

99 

47 

12 

30 

55 

2 

3 

9 

I'- 


82 


157 


WASHINGTON    (GRADE   SCHOOL),   THIEF  RIVER   FALLS.    MARCH   3,   1911. 


Teacher.  Grade. 

Kathervn    K Y11I 

Stella    C VI 

Laura   H II  and  III 

Emma  L.  B K 

Eliz.    T IV  and  V 

Maine   P YIl 

Anna  C VII 

Hilda   E VI II 


Scarlet 

Vac- 

Ages. 

Fever. 

cination 

13-17 

4 

18 

11-16 

8 

8 

7-11 

4 

3 

6-  9 

0 

2 

9-15 

1ft 

1ft 

12-16 

11 

11 

13-17 

4 

ir> 

12-16 

j 

17 

Present.     Absent. 


Enrolled  315 

K=kindergarten. 


48 


84 


31 
36 
-' 
31 
42 
32 
39 
29 

265 


3 

7 

7 

1? 

5 
4 
2 

4 

50 


CENTRAL    (GRADE    SCHOOL),    THIEF   RIVER    FALLS.    MARCH    3,    1911. 


Teacher.  Grade. 

Edna    A.  L II 

Rachel    S V 

Nettie   W Ill 

Alma  A I 

Mrs.  O.'B VI 

Marv  McQ IV  and  "" 

G.    MoC K 

Enrolled    311 

K  ^kindergarten. 


Scarlet 

Vac- 

Ages. 

Fever. 

cination. 

Present. 

Absent. 

g-10 

6 

6 

34 

6 

10-15 

.. 

12 

31 

7 

7-11 

S 

12 

35 

S 

11 

6 

; 

7 

11-14 

16 

17 

37 

6 

9-17 

9 

15 

32 

7 

4 

S 

33 

18 

76 


59 
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KM  iX    (GRADE    SCHOOL),    THIEF   RP7ER    FALLS.    MARCH    3,    1911. 

Scarlel  Vac- 

her.  Grade.  Fever,  cinatlon.  Present.     Absi 

Miss   Ward til  and  V  8-14  8  7  38  10 

Julia  I 8-15  fi  VI  tJ  11 

F.   W.  c I  6-10  8  J  37  5 

Nellie   s K  5-9  2  l  :m  I 

Hazel    A II  7-11  «  8  25  9 

Mary    H V]  11-15  8  15  6 

Enrolls!    254 38  15  _  15 

K     kindergarten. 

SUMMARY    OF    ALL    SCHOOLS. 

THIEF    RIVER    FALLS    PUBLIC    SCHOOLS,    J.     II.    HAY,    SUPERINTENDENT. 

En-  Sus-  Vac-  irlet 

School.                              rolled.  Present.        pected.  cinated.      Absent.        Fever. 

Lincoln    high    school 188  157  •'.  31  28 

Teachers     5  .".  n  o  0  0 

Washington     315  :7  st  :."  !*> 

hers    8  8  0  7  0  1 

Knox     254  2"\'  17  15  45  38 

Teachers    6  6  0  :,  0  3 

•  •■•ntral    311  :'.".:'  39  7U  :,'.. 

Teach,  -rs    7  7  0  7  0  1 

1.094  w.<  89  311  185  178 

The  lasl  table  shows  that  89,  or  10  per  cent,  of  the  883  pupils  showed  suspicious 
symptoms;   that    it:-;,   or   19%   per  cent,   had   had    scarlel    fever;   of   these,    u    lia.l    it 
during  the  school  year,  29  between  September  I,   1910,  and  January  1,   1911,  and   12 
between   Januarj    I,    1911,   and    March    1,    1911,    and    that    185   were  ai.s.-nt    foi 
known  reasons  March   '■'•.   1911. 

Incidentally  it  was  noted  that  only  287  of  the  883  pupils  and  24  of  the 
26  teachers   inspected   were  protected  against  smallpox. 

To  find  out  the  relation  between  pupils  who  had  had  scarlet  fever  and 
pupils  with  suspicious  symptoms  and  pupils  absent  for  unknown  cause. 
the  cards  were  filed  alphabetically  in  the  card  index  and  studied.  One  of 
two  examples  will  be  sufficient  to  illustrate  the  value  of  this  procedure. 

Thief  River  Falls.   Central,   March   3.   1911;   teacher,    Miss   A. 

rlel  Vac- 
Absent,  Stella   A.                                      Fever.  cinated.  School.  Teai 

Glad]  s    fX),    age,    9 0  n  tral  Miss 

Pearl   (X),   age,   li 0  0  Central  Miss  T 

Data   indicate    probable    scarlel    fever    in  absentee. 

Thief  Liv.'i-  Falls  high,   F    E.   W.,  guardian. 

3,    1911;   plrl's  home  is  Grand   Rapids,   Wis. 
Absent.    Blaine  S.,    16,    F. 

Chum    and    neighboi    oi    Gertrude    S.    (suspicious    tbroat). 
Mat.-   in   cooking   class.    Emma   R. 

i 1    March    I,    1911;   sick    in   bed,    March   2,    1911. 

Visit, -.I  h.iiis,-  with  Dr.  Mellby,  made  diagnosis  of  scarlel  fever.  N'..  rash,  tongue 
characteristic,  tonsils  red  and  hypetrophic.  Professor  Hav  noted  in  school 
Hushed  face,  March  l.  1911. 

Having  noted  such  apparent  relationships  and  having  summarized  the 
school  data,  1  went  over  each  case  with  the  health  officer  to  ascertain 
whether  the  case  had  been  reported  to  him  and  if  not,  what  physician 
usually  attended  the  family,  etc.  Next  I  consulted  the  family  physician 
about  these  cases  and  from  their  books  or  recollection  got  further  informa- 
tion which  was  entered  on  the  cards.  In  going  over  these,  it  was  apparent 
to  all  that  many  cases  not  considered  to  be  scarlet  fever  were  scarlet 
and   thai    the   extent    of   the   epidemic   had    not    been    appreciated. 

Having  analyzed  this  data  and  visited  the  cases  in  quarantine  and 
where  the  diagnosis  was  In  question,  I  arranged  to  meet  the  school  board 
at  9  p.  m..  March  4.  1911.  Mr  Lars  Bakke,  president.  Dr.  <;.  a.  Penny, 
clerk,  Mr.  Carl  Zah,  of  the  school  hoard.  Superintendent  J.  11.  Hay,  Dr  i'  i" 
Mellby,  Dr.  li.  Q.  Heber  and  others  were  present.  i>r.  li.  Grundy,  health 
offices  was  called  away  from  the  meeting. 

The  situation  was  outlined  by  me  and  discussed  freely.  The  hoard 
wished  to  do  everything   in   Its  power  to  prevent    the   spread   of  the   epi- 
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demie.  I  showed  them  that  one  day's  work  in  the  school  had  given  valu- 
able data.  Forty-one  (41)  cases  of  scarlet  fever,  few  of  which  had  been 
attended  by  physicians,  had  been  discovered.  The  relationship  between 
known  cases,  pupils  with  suspicious  symptoms,  and  absentees,  suggested 
that  other  cases  would  be  discovered,  upon  investigation,  in  the  families 
of  such  pupils.  This  investigation  1  did  not  have  time  to  make  but  sent 
the  health  officer  and  superintendent  of  school  outlines  for  such  work, 
first,  with  the  existing  forces,  i.  e.,  the  health  officer,  superintendent  of 
schools  and  teachers,  with  voluntary  co-operation  of  practicing  phyisicians; 
second,  with  the  existing  forces,  visiting  nurse  and  medical  inspector  for 
the  schools. 

The  danger  from  non-resident  pupils  was  explained.  Those  in  class 
"A"  who  go  home  every  night,  live  near  the  city  and  may  be  looked  up 
readily.  Those  in  class  "B"  who  go  home  weekly  are  most  dangerous. 
Such  pupils  might  be  exposed  for  three  nights  and  two  days  to  some  one 
at  home  infected  with  scarlet  fever,  and  after  returning  to  school,  come 
down  with  scarlet  fever  a  few  days  before  the  week  end  thus  expose  school 
children.  Those  in  class  "C"  who  go  home  vacations  are  practically  con- 
tinuous residents  of  the  city.  A  week's  vacation  means  about  ten  days 
absence  from  the  city.  This  period  exceeds  that  of  scarlet  fever  incuba- 
tion. These  pupils  live  at  considerable  distance  from  the  infected  center 
and  are  not  likely  to  be  exposed  to  scarlet  fever  at  home  but  may  in- 
troduce it  there. 

To  check  up  the  health  of  the  families  of  non-resident  pupi's,  a  letter 
was  sent  to  certain  township  health  officers.  The  contents  of  this  letter 
were  explained  to  the  pupils  concerned. 

A   sample  card   outlining  the  usual  epidemiological  data   was   prepared   for  the 
use  of  the  health   officer  or  agent,  as   follows: 
Map  location   No.  Case   Xo. 

Address  of  house  quarantined.  Name   of  head   of  house. 

Patient's  name.  Age.  Sex.  Hume  address  and   initials  of  parent. 

Associates  who  have  or  have  had  scarlet  fever  and  when. 
Day  school.  Teacher.  Church  and  date. 

Date   of  first    symptoms   of   first    eruption.  Persons   exposed. 

Date  tirst   seen  by  doctor.  Nurse's  name. 

Date   of  quarantine.  Of  isolation.  How   isolated. 

School  or  library  books  at  home.  Notice  to  school,   church,  library. 

Source  of  milk.  How   handled. 

Ts  any  dairy   product    sold  by  family? 
Laundry   before  and   during   illness. 
Names,    ages,    school    of   children    in    household. 

"Wase-earner's  permits,  occupations.  names. 

Patient's  condition  (desquamation,  nose,  throat,  ears,  discharges  three  weeks 
after  first  symptoms.  Date  of  school   permit. 

Examination  into  the  probable  source  of  infection  of  each  reported 
case,  should  discover  some  old  unreported  cases;  some  new  unrecognized 
cases  might  be  found  by  following  up  the  persons  exposed  to  reported  cases, 
etc.  The  practical  value  of  these  data  would  depend  how  complete  the 
investigation  was  and  how  promptly  the  cases  in  the  infective  stage  were 
recognized  and  quarantined,  and  whether  persons  exposed  to  such  cases 
were  isolated  or  kept  under  quarantine  during  the  ten  days  following  the 
last  exposure. 

OUTLINE     OF    WORK     FOR     EXISTING     AGENCIES. 

The  superintendent  directs  following  up  of  absentees  to  ascertain  cause 
of  absence  and  the  keeping  of  the  records. 

The  teachers  report  to  the  superintendent  as  early  as  possible  each 
morning  the  absentees  with  whatever  related  information   they  know. 

In  the  superintendent's  office  all  such  information  should  be  filed,  clas- 
sified and  collated  with  previous  data.  The  use  of  the  card  index  system 
will  expedite  and  simplify  this  work  and  afford  convenient  reference. 

A  list  of  all  children  in  a  family  where  infectious  disease  exists 
should  be  kept,  either  in  a  card  index  or  on  daily  record  sheets  or  both, 
as   follows: 
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Name.  Address,  Person  Sick.  Disi 

John    Smith No.  5  Main  St.  Self  Searlel   i 

Mary    Smith No.  5  Main  St,  John  Scarlet  Fever 

Is  I 'atient 

Isolated?  Quarantine  Release.         School  Permit.  School  Teacher. 

Completely  February  28,   1911  March  12,   1911  Central  Brown 

March   12,  1911  Central  Jones 

Health  officer  certificates  (see  copy  enclosed)  arc  to  lie  filed  in  card 
index.  One  should  be  required  of  every  pupil  returning  after  an  absence 
caused  by  an  unknown  illness  or  an  infectious  disease  affecting  the  pupil 
or  his  household. 

Non-resident  pupils  must  stay  in  town  or  have  certificates  from  family 
physicians  or  township  health  officers  if  they  go  home  every  night  or  a*, 
week  ends.  The  township  boards  will  be  notified  by  the  State  Board  of 
Health  and  advised  to  appoint  a  medical  health  officer  for  the  town 
or  to  employ  the  family  physician  for  this  inspection.  Pupils  failing 
to  comply  with  inspection  regulation  should  be  excluded  from  school  unless 
they  have  scarlet  fever  and  are  therefore  immune. 

Teachers  should  watch  over  their  pupils  carefully  and  if  any  show  symp- 
toms of  a  suspicious  character,  sore  throat,  coughing,  sneezing,  fever, 
flushing  of  face  or  skin,  eruption  or  complai  of  headache,  enc,  she  should 
refer  such  pupils  to  the  superintendent  for  advice.  If  he  deems  best  he 
will  call  the  health  officer  to  make  a  diagnosis  or  send  the  pupil  to  the 
family  physician.  The  superintendent  and  teachers  have  authority  to 
exclude   any   pupils   on   suspicion. 

The  health  officer's  and  physician's  duties  should  be  as  follows: 

Physicians — The  school  authorities  may  get  good  supervision  if  the 
physicians  will  volunteer  to  inspect  the  children  of  families  employing 
them  as  family  physicians  and  determine  the  nature  of  suspicious  symp- 
toms and  the  condition  of  children  recovered  from  scarlet  fever  or  exposed 
to  it  before  their  readmittance  to  school. 

Health  Officer — The  health  officer  should  inspect  suspicious  children 
at  school  and  pass  upon  children  wishing  to  enter  school  after  an  absence 
caused  by  the  illness  of  the  pupil  himself,  or  a  member  of  his  family,  not 
attended   by   a  physician. 

In  addition  to  his  regular  duties  as  health  officer,  he  should  be  ready 
to  respond  to  the  call  of  the  superintendent  of  schools.  For  his  extra 
work  outlined  above  he  should  receive  compensation  in  addition  to  his 
regular  salary   as   health   officer. 

Extra   clerical   assistance   may    be   needed    by    the   superintendent 

(Next  see  plan   when   nurse  is   supplied.) 

OUTLINE    OF    WORK     FOR    EXISTING    AGENCIES    AIDED    BY    NURSE.      VISIT- 
ING    NURSES     INSTRUCTIONS     FOR     SCARLET     FEVER     CASES. 

Notify  the  attending  physician  that  you  wish  to  visit  the  family  to  ob- 
tain data. 

Data  .Make  a  separate  card  for  each  patient  following  the  order  out- 
lined  for  epidemiological   records 

Filing  Index  Put  the  original  epidemiological  data  card  in  the  calendar 
file   under  date   of   first    symptoms. 

Isolation  According  to  circumstances  and  after  consulting  the  attend 
ing  physician  make  the  best  provision  for  the  protection  Of  the  family 
which  in  your  judgment  can  be  carried  out.  Instruct  and  show  the  person 
caring  for  the  patient  how  to  conduct  her  work  in  order  to  limit  the  infec- 
tious   material    as   much   as   possible. 

Wage  Earners'  Release  In  suitable  cases  arrange  with  the  health 
Officer  tor  written  permit  for  the  wage  earners  to  resume  their  ordinan 
duties. 

Daily   Record      Enter  on   daily    record   sheet    the  required   data. 
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Quarantine  Release — At  the  end  of  the  third  week  after  date  of  first 
symptoms,  if  quarantine  is  released,  file  the  card  in  alphabetical  index 
under  the  first  letter  of  family  name,  recording  condition  of  patient's  skin, 
throat  and  ears. 

Epidemiological  Records — Forward  cards  to  Dr.  H.  W.  Hill,  director, 
Division  of  Epidemiology,  Minnesota  State  Board  of  Health,  Minneapolis, 
Minn.,  when  quarantine  is  released,  unless  the  week  end  inspection  applies 
to  the  case.  In  this  event  keep  the  card  in  alphabetical  index  file  until 
school  permit  is  issued,  then  complete  the  record  and  forward  to  Dr.  Hill. 

FOR   SCHOOL   WORK. 

Absentees'  List — The  superintendent  of  schools  will  have  teachers  pre- 
pare  lists   of  all  pupils   absent. 

Investigation  of  Cause  of  Absence — By  visiting  the  family  or  by  'phone 
the  nurse  should  find  out  the  cause  of  absence.  In  suspicious  cases  (advise 
with  the  health  officer  for  classification)  notify  the  family  physician  and 
make  arrangements  for  the  observation  of  the  patient  until  infectious  disease 
is  excluded,  when  patient  may  be  permitted  to  return  to  school  by  the 
health  officer's  certificate. 

Daily  Record — Keep  a  daily  record  of  all  school  work  done  and  file 
report  with  superintendent  of  school.  Report  to  the  school  board,  first 
submitting  the  report  to  the  health  officer  and  superintendent  for  their 
approval,  giving  a  summary  of  the  work  done  and  results  obtained. 

Through  the  superintendent  and  teachers,  careful  observation  of  pupils 
in  school  should  be  made  and  every  pupil  with  the  slightest  suspicion  of 
eruption,  sore  throat  or  initial  symptoms  of  scarlet  fever,  should  be  ex 
amined  by  the  nurse.  If  she  is  suspicious  of  the  case  it  should  be  referred 
to  the  family  physician  and  record  made   of  the  facts. 

(Nurse  would  cost  $20  a  week  for  salary.) 

(Next  see  plan  for  medical  inspector  in  addition  to  nurse.) 

OUTLINE     FOR     WORK    OF     EXISTING     AGENCIES     AIDED     BY     NURSE     AND 

MEDICAL    INSPECTOR. 

Medical  Inspector's  Duty — The  medical  inspector  should  come  to  the 
superintendent's  office  at  9:00  a.  m.,  to  outline  the  nurse's  duty  for  the 
morning,  re  visiting  absentees.  He  should  inspect  all  pupils  referred  by 
teachers  on  suspicion  and  record  results. 

He  should  visit  each  school  building  for  this  purpose  after  the  absentee 
lists  have  been  received  at  the  superintendent's  office  and  checked  over 
to  outline  work  for  the  nurse. 

Symptoms  of  scarlet  fever,  measles,  diphtheria  and  other  contagious 
diseases  should  be  carefully  watched  for.  The  investigation  of  suspicious 
cases  in  absentees  referred  for  diagnosis  should  be  done  by  inspector  to 
save  time  of  the  health  officer  and  expense  to  the  family.  However,  he 
should  not  treat  any  case  as  medical  school  inspector,  but  should  refer 
the  case  to  the  family  physician  for  medical  care. 

School  permits  (health  officer  certificates)  may  be  signed  by  inspector 
after  examination  of  the  children  and  the  health  officer  relieved  of  this 
responsibility. 

He  should  frequently  have  a  general  inspection  of  all  pupils. 

(Pay  should  depend  on  time  necessary  to  do  the  work.) 

LIST    OF    INVESTIGATIONS. 
SMALLPOX,    CHICKENPOX. 

Thirty-three  epidemiological  investigations  of  smallpox  and  chickenpox 
were  made  during  the  biennial  period  August  1,  1910,  to  August  1,  1912,  in 
eighteen  counties.  The  field  required  thirty-six  days.  No  reports  or  sum- 
maries for  investigations  made  between  August  1,  1910  and  January  1,  1911, 
are  included  since  this  work  was  covered  in  the  first  report  of  this  division. 
As  to  smallpox,  one  word   is  sufficient — VACCINATE. 
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SMALLPOX. 

County.  Township,    Village,    City.  Date. 

Anoka    (CJ       Llnwood    township    February     20,   1912 

Chisago    (Hi    •North    Branch   village ••Novenw    . 

m'i       I. ••m    township    February      19,     912 

Dodge    (C)       Dodge    Center    village fanuarj        i~.  1912 

Douglas    (C)       Spruce   Hill  township **June        20-21,  1911 

Miltona    township    

Fillmore    (C)       Preston    village    May  5,   L911 

Lanesboro   \  'illage    

m'i       Fountain   township    May  »'>,   1911 

h'i       Arendahl   township    Feb.         12-18 

Hennepin     'Hi      Orono    township    \ujrust  26,   'it'll 

(C)       Minneapolis  city,  Elliot  Hospital. .. .November    in.  1911 

(CI       Orono   township   ranuary       24,  1912 

m'i       Minneapolis    city,    University    <rf 

Minnesota   student   *. February     24,  1912 

Lyon    '<•>       Cottonwood    village    Feb.         11-12,1911 

m'i       Lucas     township     (see      Yellow 

Medicine  county-)    **Mav         20-21,  1911 

ii'i       Custer    township    **July         25-27,   1912 

Murray    (C)       Lake  Sarah   township July         25-27,   1912 

Olmsted    (C)       Rochester   city    May  7-8,   1911 

ii'i       Rochester   city    May  12,  1911 

Otter  Tail   "'i       Parkers    Prairie    village June        20-21,   1911 

Eastern    township    

Bffington    township    

Ramsey    (C)       White    Bear  village "January        in.   1912 

Rice    (C)       Lonsdale   village    January        25,    1912 

Webster    township    

St.   Louis   ""'       Ki<i'    Lake    township rune        22-24,   1911 

Scott   m'i       Cedar   Lake   township Sept.        26-28,   phi 

ii'i       Shakopee   city    ranuary         ".   IU12 

Watonwar.    (C)       Antrim    township    Feb.  9-in,   1912 

Fieldon    township    

Smith   Branch   township 

Yellow    Medicine (C)       Wood    Lake    village May         20-21,   1911 

W I    Lake    township 

Echo   village    

Echo   township    

Sioux    Agency    township 

Posen   township    

CHICKENPOX. 

Chisago    HI'     'North    Branch    village November     8.  1911 

Dakota    m'i        South    St.    Paul   city December     11.   1911 

Ramsey    illi      Rose    township,    Department    of 

Agriculture,       University      of 

Minnesota October        25,  1911 

m'i      Rose    township,    Department    of 
Agriculture,       University      of 

Minnesota    November    11.   1911 

(CI     »White  Bear  village ranuary        18,  1912 

ill'      St.    Paul  city ranuary       29,  1912 

Rock    m'i       Beavei    Rock    village **April       10-12,  1911 

Beaver  Creek   township 

C=Dr.   A.   J.   Chesley.       H=Dr.   H.   W.   Hill. 
•Another   communicable   disease   Investigated   at   same   time. 
••Dates  appeal    in   two  different   places,   but   days  are  counted   but   once. 

SUMMARY. 
Smallpox,    Lent    Township,    Chisago    County,    February    19-20,    1912. 
BY    A.    .1.    CHESLEY. 
Request  of  health   officer. 

Reason  A  rural  mail  carrier  hail  gone  about  his  route  with  red  spots  on  his 
face  ami  hands,  people  believed  he  had  smallpox  instead  of  chtckenpox  as  he 
claimed. 

History      Adolph     B. is     thought     to    have    contracted     smallpox     in     the    Twin 

Cities  ami   to   have   been   the   tfrsl    case  at   Tracy.     Following   the   cases   in   his 

family,  a  number  "t'   families   were  .■'''      •■'!   ami   a   physician   saw   son j  the 

light    lasts  at    such   a    stage   that    he   believed    the   disease    to    !><■    chickenpox. 
i •'. -w    people   were  protected   by   vaccination  and   the  disease  spread   rapidly. 

Inspector,  with  Dr.  Zeien,  visited  the  mail  carrier's  and   Geo    1 1   a  families. 

were   unquestionably   smallpox.     The   mall   carrier   showed    many   deep   seated, 
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mah6gany  plaques  In  his  palms:  his  face,  hands  and  .inns  still  had  some 
Bcabs.  instructed  him  to  dig  oui  plaques,  clean  off  all  scabs,  etc.,  employ  a 
substitute  carrier  until  he  could  be  released  from  quarantine,  Advised  him 
in  report  the  circumstances  of  his  work  and  sickness  to  postoffice  inapt 
for  instructions,  regarding  disposal  of  stamp  books,  etc.,  handled  during  his 
sickness.      February    -it    visited    school    district    No.    11.      Teachers    Miss    Olive 

I  >.  .     twenty- never    successfully    vaccinated;     Miss    J.     E.     1... , 

twenty-three,    vaccinated    eight    years    ago;    one    hundred    and    Beven    enrolled, 
seventy-one    present,    three    vaccinated,    forty-seven    had    recently    had    small- 
pox.    All   others    unvaccinated    and    exposed,    children    had    returned    to   school 
when  prodromes  were  over  and  remained  In  Bchool  throughout   eruptive   - 
Pound   smallpox   in   families   near  Tracy    Henrj    W.  .   Simon    M.        —   and 

E.    C.    W.       — .      (10.    C.    w.  .    Hfty-seven,    and    Francis    W.,    twepty-two, 

rural   carriers,    show    l; I    scars,    but    were   advised    to   be   revaccinated.)      Did 

not   have  time  t<>  visit  several   families   having   smallpox   now  or  recently. 
Result     Diagnosis   is   smallpox.     Town    hoard   appointed    Dr.    Zeien,    health   officer. 

Si  1 1    board    will    issue    vaccinal  ion    order    or    close    school.       Health    officer    Will 

follow  up  families  where  eases  exist  or  have  existed,  vaccinate  exposed  per- 
sons,  supervise  disinfection,  etc.  School  hoard  and  town  hoard  seem  willing 
to  do  their  parts.  The  public  is  to  blame  for  ti pidemic  because  vaccina- 
tion   has    been    neglected    in    spite   of    i>r.    Zeien's   advice    at    the    time    of    his 

wholesale    vaccination    Of    school    children    in    North    Branch.      In    certain    families 

the   only    vaccinated   children    were    those   who   attended    high   school  at    North 
Branch   and    had    been    vaccinated    then-    by    I  >r.    Zelen. 
Inspector  left   Minneapolis  2:00  p.   m.,   arrived   North    Branch  :-t : r. 1 1  p.   m..    February 
19,    1912.      Left    Stacy    1:30   p.   m.,    for   Linw 1   township,    Anoka   county. 

SUMMARY. 

Smallpox,   Custer   Township.   Lyon   County:    Lnke   Sarah   Township,    Murray   County; 

July    25,   26,    27,    1912. 

DRS.    GEO.    GEIST    AND    A.   .1.    CHESLEY. 

Request  of   Mr.    il.    D    Morgan,    chairman    hoard   of  supervisors,   Custei    township, 

Lyon  county. 
Reason     About   75   per   cent    of   the   population   between    Lake   Shetek   and   Cotton - 

w I   River  had   been   exposed   to  smallpox.     About    twenty   cases   were   known 

to    the    chairman    hoard    of    supervisors.        \dviee    and    assistance    desired. 

History  Postmaster's  family  at  Garvin  was  the  first  known  to  have  had  small- 
pox. Allen  J.,  twenty-two,  never  vaccinated,  conductor  St.  Louis  Park  ear 
line.  Minneapolis,  came  home  in  April,  sick.  It  is  thought  that  he  had  a 
typical  smallpox.  No  physician  was  called,  although  Mrs.  E.  M.  .1..  thirty-two, 
developed  smallpox  May  19th,  and  Margaret,  thirteen:  Maid-,  seven;  Myrtle, 
seven  months,  on  June  10th.  The  clerk,  Ella  1  >..  twenty,  developed  smallpox 
July  1st.  None  had  been  vaccinated.  Dr.  W.  n.  Valentine  quarantined  her 
at  W.'s  house,  inspected  J.  family,  disinfected  postoffice  and  stoic.  General 
exposure   occurred    at    Garvin    postoffice.    at    Marshall    during    the    Chautauqua 

!..    espcciallv     Julv     llth,    when     Hon.     W.    J.     Bryan    made    a    apeech.       Also    at 

the   "Iowa    picnic"   held   at    Tom    I'.'s.    Lake   Shetek,    Murray   county,   July   5th. 

Inspectors,  with  chairman  hoard  of  supervisors  of  Custer  township,  visited  all 
known  or  suspected  smallpox  families  in  Custer  township,  I. von  county,  and 
Lake  Sarah  township.  Murray  county:  telephoned  to  br.  C.  Germo,  health 
officer.  Balaton;  Justus  England,  chairman  hoard  of  supervisors,  Lock  Lake 
township:  Geo.  Ossen,  chairman  board  of  supervisors,  Lyon  township;  ('has 
Ford,  chairman  board  id'  supervisors.  Sodus  township;  Havid  Morgan,  chair- 
man hoard  ..I  supervisors,  Amirel  township,  Lyon  county;  and  John  J.  Furen, 
chairman  hoard  of  supervisors,  Lake  Sarah  township;  Peter  Johnson,  chair- 
man board  of  supervisors,  Skandia  township;  J.  VV.  Averill,  chairman  hoard 
of  supervisors,  shetek  township.  Murray  county.  Saw  10.  Evans,  chairman 
board  of  supervisors,  Monroe  township.  Lyon  county,  and  Dr.  \v.  II.  Valen- 
tin.-, health  officer.  Tracj  city,  ami  Dr.  <'.  <:.  Bacon,  health  officer,  Mar- 
shall city,    hut    they   knew    of  no  other  eases  or  suspects. 

Results  Thirty-three  eases  were  examined  in  nine  families  in  Custer  township. 
Lyon  County.  Ten  eases  were  examined  in  four  families  in  Lake  Sarah  town- 
ship. Murray  COUnty.  Instructions  and  advice  Wei,  given  to  tin-  officials, 
some     of     whom     did     not     know     the     regulations     or     how     to     handle     smallpox 

Vaccination    was    urged    stronglj    ami    man;     persons    acted    upon    the    advice 
Drs.    Valentine   ami    Gei  ged    to   vaccinate    in    the    townships    all    who 

applied.      H.-alth   officers   of   surrounding    territory    were   notified    to   watch    for 

SUSpiciOUS     eases     partiCUlarlj      during     harvest     and     report. 

Inspectors     hit      Minneapolis     ;i   30     a,      m..     arrived     Harvin      1:30     p.     m..     July     25th. 

L'ft  Tracj  i  i".  p.  m.  Arrived  Marshall  5:00  p.  m..  July  26th.  Left  Marshall 
12  00  in.,  arrived   Minneapolis  6:00  p.   m.,   Julv    .',.    1912. 

SUMMARY. 

Smallpox,    Rochester    City,    Olmsted    County,    May    6    and    12,    1911    (Two   Trips). 
BY     A.    J.    i'IILSI.LV. 
Request  of    Dr.    R.    \V.    shiiinway.    secretary    Michigan    State    Board    of    Health. 
Reason      Mose    J.     had     left     Rochester    in     the    active    stage    of    smallpox    and     pro- 
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ceeded  by  train  to  Crystal  Falls,  Michigan,  thereby  exposing  people  to  .small- 
pox during:  the  journey. 

History — Mose  J.  arrived  in  Rochester  April  19th,  was  examined  by  Drs.  Griffin 
and  Plummer,  April  25th.  Diagnosis  of  smallpox  was  made  and  written  and 
telephonic  report  given  the  health  officer.  The  health  officer  by  agent  in- 
vestigated the  case  and  placarded  the  house,  but  permitted  the  patient  to 
take  train    April  25th,   P.   M.,   for  Michigan. 

Inspector  interviewed  the  health  officer,  Drs.  .1.  X.  Griffin  and  < '.  II.  Mayo,  Mrs. 
B.  Ft.  T.,  at  whose  house  the  patient  boards,  ami  Air.  \Y.  R.  J'attinson,  act- 
ing inspector   Rochester  board    of   health,   and    obtained   data. 

Results — Data  show  that  patient  was  permitted,  but  not  compelled  by  the  health 
officer  to  leave  Rochester;  that  Dr.  Giffin  properly  reported  to  the  health 
officer;  that  the  report  was  torn  up  and  thrown  away  and  not  sent  to  the 
State  Board  of  Health,  but  that  some  of  the  pieces  were  recovered  and  given 
the  inspector  by  Dr.  Adams,  May  7th.  The  executive  officer  consulted  the 
attorney  general,  then  ordered  inspector  to  return  to  Rochester  and  lay  the 
evidence   before   the   county   attorney,    which    was   done   May    12th. 

Inspector  left  Fountain  5:00  p.  m.,  arrived  Rochester  9:30  p.  m.,  May  6,  1911. 
Deft  Rochester  7:00  a.  m.,  arrived  in  Minneapolis  at  noon,  May  7,  1911.  Left 
Minneapolis   t>:00   a.   m.,   left  Rochester   9:07   p.    m.    for  Austin. 

SUMMARY. 

Smallpox,  Wood    Lake   Village   and   Township,   Sioux   Agency   and    Posen   Townships, 

Yellow    Medicine   County,   and    Lucas   Township,    Lyon    County,    May   20-22,    1911. 

BY    A.    J.    CHESL.EY. 

Request — Postmaster  of  Wood  Lake  and   others. 

Reason — Boards  of  health  were  in  doubt  as  to  their  authority  and  duties  and 
had   done   nothing   to  prevent   the   spread   of  smallpox. 

History — .Smallpox  reported  in  Lyon  county  early  in  the  winter.  It  was  called 
chickenpox  by  some  physicians.  Question  of  diagnosis  was  settled  by  in- 
spector February  11,  1911.  However,  the  town  boards  neglected  their  duties 
and  smallpox  spread  rapidly.  Dr.  Robertson,  of  Cottonwood,  and  Dr.  Moore, 
of  Wood  Lake,  made  the  correct  diagnosis  right  along.  Dr.  Thoraldson  at 
first  was  uncertain  but  later  concurred  in  the  diagnosis  of  smallpox.  Dr.  J. 
T.  Gill,  of  Echo,  did  the  same.  Few  families  employed  physicians.  No 
medical  health  officers  had  been  employed  by  town  boards  to  investigate 
suspected  cases. 

Inspector  interviewed  members  of  boards  of  health:  made  investigation  in  Wood 
Lake,  Sioux  Agency  and  Posen  townships.  Yeiiuw  Medicine  county;  Lucas 
township,  Lyon  county.  Finally  wrote  local  authorities  enclosing  laws  and 
regulations,  etc.,  with  advice.  Number  of  cases  involved  in  this  epidemic 
would  probably  total  about  350.  Only  four  families  had  been  quarantined. 
Inspector  examined  forty-seven  cases  and  heard  of  many  others. 

Result — Local  officer's  misunderstanding  about  their  authority  and  duties  in 
smallpox  was  corrected.  Proper  measures  were  advised.  Public  indifference 
toward  mild  smallpox  and  the  general  ignorance  about  the  efficiency  of 
vaccination  was  combatted  in  the  local  paper  and  by  distribution  of  laws, 
regulations  and  the  U.  S.  P.  H.  and  M.  H.  S.  bulletins  and  reprints  on  small- 
pox and   vaccination. 

Inspector  left  Minneapolis  8:30  a.  m.,  arrived  in  Wood  Lake  1:40  p.  m.,  May  20, 
1911.     Left  Wood  Lake   S:30  a.   m.,    for  Atwater  via   Granite   Falls. 

SUMMARY. 

Smallpox,   Rice   Lake  Township,  St.   Louis  County,  June  22  and  23,   1911. 
BY    A.    J.    CHESLEY. 

Request  of  Duluth  health  department. 

Reason — Dr.  Murphy  arrested  in  Duluth  a  resident  of  Rice  Lake  township,  who 
came  to  the  city  in  the  active  stage  of  smallpox.  Upon  investigation,  Dr, 
Murphy  learned  that  smallpox  had  been  prevalent  about  Arnold  postoffice 
since   December,    1910. 

History — Ernest  F.  was  taken  home  to  Rice  Lake  township,  from  the  house  of 
Mrs.  Mary  R.  (who  had  smallpox  in  Duluth  and  was  taken  to  the  Isolation 
hospital  January  1,  1911).  This  fact  was  concealed  from  the  authorities  and 
smallpox  developed  in  the  F.  family.  Upon  complaint  of  citizens  the  chairman 
board  of  supervisors  employed  a  doctor  to  inspect  the  family.  He  said  there 
was  no  smallpox  at.  F.'s.  Apparently  this  was  the  primary  source  of  the 
smallpox  infection  in  Rice  Lake.  A  teacher,  the  majority  of  the  school  chil- 
dren (numbering  about  one  hundred  and  forty),  many  adults  and  young  chil- 
dren developed  smallpox.  Certain  families  were  quarantined  upon  the  order 
of  Dr.  Boyer.  Mild  cases  were  called  "chickenpox"  by  physicians.  The 
supervisors,  although  not  well  informed  about  their  duties,  acted  in  good  faith 
but  with  poor  judgment.  The  inspector  with  Dr.  Murphy  visited  ten  families 
in  Rice  Lake  township  and  found  forty-two  cases. 

Results — Arrangements  were  made  for  a  house  to  house  investigation  and  free 
vaccination  of  all  who  applied.  Dr.  Murphy  was  recommended  to  the  board 
for  this  investigation.  Full  report  will  be  made  by  him.  Letters  from  the 
executive  officer  to  certain  physicians  apparently  responsible  for  mistakes 
were  outlined. 

Inspector  left  Minneapolis  9:30  p.  m.,  arrived  in  Duluth  2:00  p.  m.,  June  22,  1911. 
Lett  I  mluth  11:00  p.  m.,  June  23,  1911,  arrived  in  Minneapolis  6:00  a.  m.,  June 
24,    1911. 
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SUMMARY. 

Chlckenpox   Complicated   with    Scarlet   Fever   and    Possibly   Smallpox,   St.    Paul    City, 

Ramsey    County.    January    29,    1912. 

i:V    II.   \Y.    HILL. 

Request  of  l  >r.  C.   X.   Hensel,  medical  inspector  St.    Paul   Department  of   Health. 

Reason  Question  of  diagnosis,  chlckenpox  established,  but  uncertainty  as  be- 
i u  sen  scarlet  fever  and  prodromal  rash  of  smallpox,  also  question  of  existence 
hi"  smallpox. 

History  Marion  C.  F —  .  F.  7%,  firsl  Bick  evening  of  January  24;  no  rash, 
face  pale  fhad  been  "dumpish"  for  a  daj  or  two  previous);  January  25,  chilly, 
stayed  at  home,  no  rash;  January  26,  red  rash  and  eruption  in  spots  found 
first   thing  in   the  morning.     Rash  on  chest   and   face,   spots  on  body  and 

s by   Dr.   Ft.  O.   Earle  and  diagnosed  chickenpox:  turned  over  to   Dr.   Hensel, 

with    question    as    to    further   diagnosis   of   rash.      Prodr al    rash    of   smallpox 

was  later  suspected  Patient's  premises  placarded  "Smallpox"  January  28. 
Januaiy  28  "small  spots"  came  out  on  forehead  and  hands.  These  contrasted 
in  Bize  with  the  now  "large,"  i.  e.,  fully  developed  original  chickenpox  lesions. 
The  patient  had  had  measles,  but  not  scarlet  fever,  chickenpox,  smallpox, 
diphtheria,  mumps,  etc-.  Never  vaccinated.  Rather  Indefinite  history  of  ex 
posure  i"  a  recently    released  scarlet   fever  case  within   incubation   period. 

Inspector  found  clear  cut  chickenpox  of  several  days  standing  corresponding  in 
age  with  the  history  of  eruption  cm  January  2H.  Also  rash,  enlarged  glands, 
temperature  and  typical  tongue  and  throat  of  scarlet  fever.  Also  numerous 
sen.  scarcelj  palpable  small  vesicles  on  forehead  corresponding  with  a  second 
crop  of  chickenpox  vesicles,  if  appearing,  as  happens,  on  alternate-  day  follow- 
ing first  crop.  'The  lesions  on  hands  and  feet  are  Indistinguishable  from 
chickenpox  lesions.  It  Is  well  known  that  the  differences  between  chickenpox 
and   smallpox  on   the  hands  and  feet   are  often   nol    great. 

Result     Chickenpox  and   scarlet    fever  co-existent.     Existence  of  smallpox  sti 

questioned,  bul  nol  absolutely  eliminated.  Smallpox  card  left  up,  to  meet  pos- 
sible development  of  smallpox.  Subsequent  statement  bj  Dr.  Hensel,  Febru- 
ary 7.  1912:  Child  developed  impetigo  in  chickenpox  lesions  and  is  now  des- 
luamating  in  intermediate  areas.  Suspected  smallpox  lesions  finally  proved 
tn  be  chickenpox,  second  crop,  inspector's  diagnosis  confirmed  on  every  par- 
ticular. Smallpox  sign  taken  down  February  3,  1912.  (A  second  typical  case 
of  smallpox   in   another   family   was  Incidentally  seen  also  with    l>r.    Het  - 

Inspector  left  Minneapolis  about  1:30  p  m.,  returning,  leaving  St.  Paul,  about  t 
p.   m. 

TRACHOMA,     TUBERCULOSIS,     POLIOMYELITIS,     LEPROSY. 

Trachoma  Surgeon  General  Rupert  Blue,  of  the  United  States  Public 
Health  Service,  detailed  Dr.  Taliaferro  (Mark,  a  well  known  trachoma  export. 
at  the  request  of  the  State  Roard  of  Health,  to  make  preliminary  survey 
in  conjunction  with  the  Division  of  Epidemiology  in  locations  where  trach- 
oma was  reported  to  be  spreading. 

The  summaries  show  the  conditions  discovered  in  this  hasty  restricted 
investigation.  Dr.  Clark  recommended  thai  a  thorough  survey  should  he 
made  to  determine  the  exact,  prevalence  of  the  disease.  Acting  upon  his 
advice  the  board  requested  assistance  again  from  the  United  States  Public 
Health  Service  for  this  purpose.  Through  the  courtesy  of  the  surgeon 
general,  Dr.  Chirk  will  be  available  for  this  work  in  the  spring  of  1913. 

Tuberculosis— The  first  field  work  was  done  in  1911.  Its  reception 
locally  was  most  gratifying,  and  more  work  of  this  character  will  he  done 
as  circumstances  permit.  Two  things  are  absolutely  essential  for  suc- 
cessful tuberculosis  work.  first  the  open  cases  must  be  found,  for  they 
are  the  ones  who  spread  the  disease:  second,  the  open  cases  must  be  su- 
pervised, for  their  own  welfare  and.  more  important,  as  a  protection  to 
the  public.  The  first  part  is  not  difficult  Much  could  be  done  with  our 
present  means  alone,  hut  there  is  no  use  in  finding  cases  when  no  place 
has  been  provided  for  their  care  and  supervision.  Tuberculosis  is  a  simple 
problem  from  the  epidemiologist's  standpoint,  only  the  public  Indifference 
and  neglect  in  regard  to  open  cases  when  found,  make  his  efforts  value- 
less, except  perhaps  as  thej  may  assist  in  the  education  of  the  people  to  a 
proper   appreciation    of   the   situation. 

Poliomyelitis  Relativeh  few  cases  of  this  disease  have  been  reported 
during  this  biennial  period.  Several  investigations  were  made,  but  nothing 
new  was  discovered,  since  the  epidemiological  studies  of  the  previous  years 
had   been    very    painstaking  and    thorough. 
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Leprosy — The  public  ought,  to  know  the  tacts  about  leprosy.  The 
victims  of  this  disease  suffer  enough  without  being  persecuted  or  neg 
lected.  If  truth  should  eventually  overcome  prejudice,  some  adequate 
provision  may  be  made  to  suppress  tuberculosis,  the  most  common  and 
dangerous  of  infectious  diseases  in  Minnesota,  and  a  few  thousand  dollars 
may  be  spent  to  provide'  comfortably  for  the  few  cases  of  leprosy,  a  rare 
and  relatively  innoxious   disease. 

LIST    OF    INVESTIGATIONS. 

TRACHOMA,     TUBERCULOSIS,     POLIOMYELITIS,     LEPROSY     AND     MISCEL- 
LANEOUS   TRIPS. 

Twenty-six  trips  as  listed  below,  were  made  covering  territory  in  nine- 
teen counties.  The  field  work  required  fifty-three  days.  No  reports  or 
summaries  tor  investigations  made  between  August  1,  1910  and  January 
1,  1911,  are  included  since  this  work  was  covered  in  the  first  report  of  this 
division: 

TRA<  Ml'  IMA, 

With   Dr.  Taliaferro   Clark,   Surgeon,   United   States   Public   Health   Service. 

Leech    Lake   and    While    Earth    Indian    Reservations    and    Vicinity. 

County.  Township,    Village,    City.  Late. 

Becker    Carsonville    township    **May  6-1.".,   1912 

(Mi       Detroit   city    

Pine    Point    

Cass    (Hi      Leech    Lake   agency 

Walker    village    

Onigum    village    

Hubbard    (HI      Park    Rapids  city 

Mahnomen    illi       Beaulieu   village    

Waubon    village    

White   Earth   agency   and    vicinity 

Mesaba   and   Vermillion  Iron  Ranges. 

Itasca    (C)       Bovey    village    **May  15-27,1912 

Coleraine   village    

Taconife  village   

Marble    village     

St.    Louis    (C)       Hibbing  villa-.-    

( !hisholm    city    

Virginia    city    

Eveleth    city    

Gilbert    village    

Biwabik    village    

Ely    village    

I>uluth    city    

Tower   (Indian  School  i 

TUBERCULOSIS. 

Renville    (Hi       Hector    village    lanuary        22,1011' 

Rice    (C)        Wheatland    township    February    6-7.   1912 

Webster   township    

Erin   township    

Forest    township   

Steele    (C)       Owatonna    city    February    2-3.  1912 

Yellow    Medicine 'H  and   C)      Porter  village   Dec.  27-28,  1911 

(H  and  C)     Canby  village   \pril  2-3,  1912 

POLIOMYELITIS. 

Dakota 'Hi       Hastinss    city    \ugust  26.1910 

(Hi       Waterford    township    October         15,1910 

Hennepin     'Hi       Bloomington    township    September     3.  1910 

Lyon    (Hi    *Tracy  citv    **August    29-31,1910 

LEPROSY. 

Mille    Lacs    <H    and    CI      Smith   Haven    township Sept.         18-20,   1911 

Ramsey    (Hi       St.   Paul  city,  County   Poor  Farm lanuary 

Washington    (H)       Stillwater   city    November 

MISCELLANEOUS. 

Dakota     (Hi       Smith     St.      Paul     city,     purpura 

hemorrhage  a     December 

Hennepin     ill)       Minneapolis      city,      nun-specific 

infection     February 

Pipestone     (C)       Ruthton    village    June 

Traverse    (C)       Whealon  village,  Muslinka  ditch 

trail      January 

Wadena    (in      Wadena   village,    dairy   inspeeticn. ...October 


27. 

2, 

1911 
1910 

12. 

1911 

15, 
-8, 

1912 
1911 

19, 
9, 

1912 
1910 

C     Dr.    A.   .1.   Chesley.       H=Dr.    II.    W.    Hill. 
*Another   communicable    disease    investigated    at    same   time. 
**Dates   app»ai-   in    two   different   places,    but   clays  are   counted   but   once. 


MINNESOTA  STATE   BOARD  OF    HEALTH. 


281 
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SUMMARY. 
Trachoma,   White    Earth    and    Leech    Lake    Reservations   and    Vicinity,    May   6   to   15, 

1912. 

DR.    TALIAFERRO    CLARK,    SURGEON,    T\    S.    P.    H.    AND    M.    II.    S. 

DRS.    R.    H.    MULLIN    AND    II.    W.    HILL. 

By  order  of  the  executive  officer,  State  Board  of  Health,  and  Surgeon  General, 
United    States    Public    Health    and    Marine    Hospital    Service. 

History — Rumors,  official  reports  and  general  agitation  concerning  condition  of 
Indians,  together  with  an  alleged  change  in  status  of  Indians  from  that  of 
wards  of  the  federal  government  to  that  of  wards  of  the  state,  required  the 
determination  of  the  facts  by  the  Stat'-  Board  of  Health  preliminary  to  plan- 
ning appropriate  action. 

Inspector — Dr.  Clark,  making  diagnosis,  studied  the  situation  in  and  about  the 
White  Earth  and  Leech  Lake  Reservations  at  Park  Rapids,  Pine  Point,  Mah- 
nomen. Beaulieu.  Waubon,  White  Earth  Agency,  Detroit,  Walker,  Leech  Lake 
Agency.  Onigum  and  vicinities,  interviewing-  physicians,  officials,  etc.  exam- 
ining eyes  of  Indians,  mixed  bloods  and  whites,  especially  in  schools  and  col- 
lecting such  official  records  and  publications,  etc,  as  seemed  to  hear  on  the 
situation.      Eyes  were   examined    as   follows: 

Total    persons    examined 2.021 

Trachoma    cases    found ltio 

Suspected    trachoma     17 

Results — The  existence  of  trachoma  in  the  places  investigated  was  established. 
Great  prevalance  of  trachoma  amongst  full-blood  Indians,  considerable 
amongst  mixed  bloods,  and  comparative  scarcity  amongst  whites  was  estab- 
lished. No  evidence  was  found  of  great  immediate  danger  of  infection  of 
whites  not  on  the  reservations.  '  The  rights  and  duties  of  the  State  Board  of 
Health  towards  the  Indians  was  found  fo.be  a  question  practically  unsolvablc 
•  at  present,  and  varying  with  the  political  status  of  the  Indians,  which  in  turn 
varies  according  to  the  particular  location  of  each  Indian,  his  degree  of  blond 
(full-blood  or  mixed),  his  age  (minor  or  adult)  and  probably  other  factors. 
(See   detailed   reports  and   exhibits   of   May    16    and   June    26.    1912.) 

Left  Minneapolis  9:05  a.  m.  bv  Great  Northern,  for  Park  Rapids,  returning  Mav 
1.".,    1912,    from   Walker,    by   Northern   Pacific. 

SUMMARY. 

Trachoma,    Mesaba    and    Vermillion    Iron     Ranges.    St,    Louis    and    Itasca    Counties, 

May    15-27,    1912. 

DR.    A.    J.    CHESLEY.    ASSISTING    DR.    TALIAFERRO    CLARK.    SURGEi  »X. 

U.  S.   P.  H.  and  M.  H.  S. 

By  order  of  executive  officer,   State   Board   of   Health,   and   Surgeon    General,    United 

States   Public   Health   and    Marine    Hosoital   Service. 
Reason — Report    of    spread    of    trachoma    amongst    school    children. 
History — Surgeon   General,   U.   S.    P.   H.   and   M.   H.   S.   detailed   Dr.   Clark,   trachoma 

expert  for  a  preliminary  investigation  of  trachoma   in   Minnesota  at   request  of 

State   Board    of  Health. 
Inspector  assisted  Dr.   Clark,   who   investigated   the  prevalence   of   trachoma  as   fol- 
lows:    Duluth.   May   16.   interviewed  Health   Department,   Medical  Supervisor  of 

Schools.    United    States    Immigration    Officer.    Acting    Assistant    Surgeon    I".    S. 

P.    H.    and    M.    H.    S.    and    several   eye    specialists.      No    cases   were   found.      Ex- 

aminations   were  made  as  follows: 

May  Pupils 

Hibbing    17-1S  1,168 

Coleraine     L9-20  205 

Bovey    

Taconite    

Marble    

Chisholm     

Virginia     22  and 

Eveleth    

Gilbert     

1  '.iwabik    

Ely     

Tower  Indian   Sch. 

Miscellaneous  (4): 

Bovev    

Ely    

6.96S  (14+,  4?)  1,711  (34  +  .  11?) 

The  health  officers,  school  supervisors  and  physicians  in  these  places  were 
interviewed  and  notes  made  from  their  records  of  trachoma  cases  and  of  the 
general  prevalence  of  the  disease.  The  success  of  the  investigation  is  largely 
due  to  the  co-operation  of  these  gentlemen,  of  the  officials  of  local  and  gov- 
ernment schools  and  of  the  mining  companies,  especially  the  Oliver  Iron  Min- 
ing Co. 


9-20 

143 

■  20 

771 

20 

130 

21 

1,064 

id  24 

1,747 

23 

1,315 

24 

573 

24 

465 

25 

25 

S3 

19 

9 

25 

2 

Trachoma 
(   2+,  2?) 

Miners 

710 

93 

66 

65 

1 

310 

1 

73 

392 

Trachoma 
(  8  +  .  4'.') 
(  3  +  ,    2?i 

(    4-f-.    0?) 

(  7-K    0?) 

(    2  -  .  1?) 
(  3  +  ,  1?) 

(  1+,  (IV  i 
(  7+,    4?) 

fl  +  ,     0?) 

(  3-h  0?) 

(  3+,  1?) 
(  0+,    0?) 

(   24-.  0?) 

(  2+,  0?) 
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Jesuits  Infectious  trachoma  eases  were  seen  In  every  range  town  visited  except 
p\\m  (Taconite  and  Eveleth)  where  no  miners  were  examined.  Local  practi- 
tioners report  thai  some  cases  exist  amongst  miners  In  practically  every  group 
.>r   mines.      At    presenl    no    control   or  official   supervision   obtains   except    that 

ool  children  with   tb<  are  excluded  from  scliu.ii  and  miners  aff< 

are  discharged  or  laid  oil  and   treated  as  lonj  will  come  for  treat' 

..•it   st.   Paul  May   15,   11   p.  m.     Returned   Minneapolis   May  -~.    1912. 

SUMMARY. 
Tuberculosis.    Wheatland,    Webster,    Erin    and    Forest    Townships,    Rice    County, 

February    6-7,    1912. 
l:V    A.    J.   CHESLEY. 
Request  of  members  of  families  concerned. 

Reason     Many   deaths   from    tuberculosis   during   last    eighl    years    in    these    town- 
ships, and  active  casts  existing  led   to  correspondence  and   lecture  by   it.   Hill 
ami   Investigation  by  Dr.   Chesley. 
History      Twetit\  -one    deaths     in     11     families    in    ;<    years.      Nine    families    now    have 
open  i    suspected   latent   cases. 

Inspector  interviewed  Dr.  I-'.  L.  Lexa  and  Father  Bouska  re  families  to  be  vis- 
ited. 

s.   36,    Wheatland   township,   <  de  .1  deaths).     Living   and   well.    <  >le,    m., 

75;    Mrs..    <;;;    ( de.    jr.,    29;    Ole    F  ii    death).      Ole,    n.    suspected    case; 

Marian.    i.v..    sick    two   years   ago,    well   now;    Laura,    11;   Johannes,   7;   Oscar  3. 
were  well. 

s.    ::!.    Webster   township,   (tie    ii  -    i ::   deaths).     Carrie,    30,    suspected 

roughing   two    months,    objected    t"   examination;    Ole,    62;    Mrs.,    tin,    well.      B. 
T  (2   deaths)  Mrs.,    15;    Hen.    Jr.,    22;    Emma,    19,    apparently 

well.     ( '.   p .     Pete,   .",j.   asthma   and   bronchitis   ::   years,    temp.    X.:    Mrs.. 

-Hen   cas.;   Arthur,   21;   Carl,    18;    Henry,    13;   Geo.,   1".  seem  <  >.  K.     forde  f. 

1."..    had   poliomyelitis,    August,    1910.     Johannes   B .     Ella,    26;    (Mrs.    W.), 

open  case,  recovering  under  supervision  of   Dr.   Hart,  of  Duluth;  Johannes,    17; 
\\r  ■■..  7c.  1  He    21,   «  ere  well. 

S.    1:;.    Erin    township,    Frank    S —     -    d    death).      Mike,    7s;    Mrs.,    53;    Frank,   36: 
Mrs.    f.,   34,  and  i'  yirls.    i   and   5  years,   were   well;   .las..   ;.'!.   open  cas 

s.    6,    Forest    township,   Ole   V  (1    death).     Ole,    70;    Mrs..   54;    Emil   23   and 

Pom.    17.    were   well. 

For  details  ot  patients'  condition  and  sanitary  environment  see  notes.  Deaths 
have  occurred  in  6  other  families,  but  no  cases  now  exist  at  their  hones.  Cer- 
tain patients  are  in  Colorado  for  treatment. 
Results  Only  one  person  asked  for  physical  examination,  an  open  case  under  a 
physician's  care.  One  family  refused  permission  to  see  patient.  Other  fam- 
ilies    seemed     anxious     to     follow    directions     and     were     trying     to     handle     cases 

properly.  Mrs.  ay  —  has  ideal  care,  although  family  is  very  poor.  She 
was  taught,  through  Duluth  Anti-tuberculosis  Society,  how  to  care  for  herself. 
N  id  of  sanatorium  treatment  and  education  is  apparent.  Family  isolation 
cannot  he  trusted  without  su.-h  education  previously. 
Inspector  left  Minneapolis  11:25  a.  in.;  arrived  Lonsdale,  1  20  p.  m.,  February  6; 
left   Lonsdale.   9:30  p.   m.;  arrived   Minneapolis,   11   p.   m.,    February   7,   1912. 
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SECTION  MAP  SHOWING  TUBERCULOUS  FAMILIES 
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To  the  local  healtb  officer  of     County  «>f . 

|..u  aship- Village-!  'ityi* 


(Old  forms  us,  il  before  Augual  1912) 

DISEASES  TO  BE  A  Separate  Card  Must  Be  .Made  Out  for  Each  Person 

REPORTED  REPORT   OF  TRANSMISSIBLE   DISEASES 

Anterior  polio-        '  '  '"  '"   '""'''   ''.'/  attending  physic  on  or  other  persons  lo  the  local  healtl 

m>  otitis 
Cerebro-Spinal- 

Mcnineitis  ,„,  r 

I  here  is  a  case  "t         in  your 

Chicken  Pox  name  of  di*  CTownehip-V'-luige-City)* 

Diphtheria 

(ilanders(Muman)  Nan f  patient. .  dence 

Leprosy 
Measles 
Scarlet  Fever 
Small  Pox 
Trachoma 
Tuberculosis 
I  J  hpold  Fever 


Age Sex Source  of  infection   

Date  ol  first  symptoms If   smallpox,   date   of   last    successful 

i  acdnation    If  diphtheria  amount  of 

antitoxin  used Date  first  laboratory  exam'n   

Name  attend,  phys.  or  other  reporter 

Date 191 . .  .      Address        


Thit  blank  is  to  In  filled  out  in/  thi  health  officer  or  chairman  of  local  board  of 
health  and  the  wholt  card  then  forwarded  to  thi  Secretary  Statt  Board  of  ll<>ilt>i, 
si   Paul,  Mm,,. 

The  above  report  was  received    191    , 


NOTE:  Place  name 
of  disease  in  proper 
blank     line  of  re- 
porting     side      of I  The  place  was  quarantined    , 
carj                            (If  supplies  are  wanted)   Please  tend 


'.91 


• 


Signed    Dai  - 

(Health  Officer  or  Chairman  Local  Board  of  Health) 


of       Vdrress  . 

Tow  nship- Village-City)* 

"Strike  oul  words  which  do  no1  apply. 


REPORT   OF   RELEASE   OF   QUARANTINE 


This  must  be  returned  promptly  by  i  be  local  Health  Officer  to  the  Minnesota  State  Board  ol  Health. 


I  berebj  repi  1 1  i  bal  i  he  last  case  of 


I  Name  Disease) 


( In  e  date) 


which  appeared  in  the  familj  ol    

on  i  and  was  quarantined 

(Give  date) 

lias  recovered  and  was  released  from  quarantine under  thi 

(<  live  'I i 

instructions  of 

(Give  name  of  party  authorising  releas   ■ 

w  as  disinfection  cariicd  out  in  accordance  with  Circular  No  61,  of  the  State  Board  of    I  Lai  dr. 


Bj 


Di    or  Mr. 


(Signed). 


of 


(Township- Village-Citj  I 
Form  II 


ill   0.  orC   B   - 

iint) 
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(Forms  in  use  since  August  1912) 

Form  I-A 

ASREQUIREDBYPUBLICHEALTHLAW   I  REPORT  TO  THE  HEALTH  OFFICER  ACASE 

*Township 

Of     in    the    Village   of in Co. 

{Name  of  disease)  City  {Name  of  place)  {Name  of  county) 

At 

{(lice  street  and  house  number,  name  and  location  of  hospital,  farm,  camp,  etc.) 

Patient's  name Sex Age 

{Give  full  inline,  and  for  »  child,  parent's  initial  or  guardian's  name) 

Date  of  first  symptoms 19.  .  of  diagnosis 19      of  report 19. . 

{Month  day)  {Month-day)  {Month-day) 

Signed:      Dr of Minn. 


MAKE  A  CARD  FOR  The  H.  O.  or  C.  B.  S.  should  fill  out  the  blanks  below  and  mail  this 
EACH    CASE    OF:    '  report  to 

(DIVISION    OF    EPIDEMIOLOGY        STATE   BOARD   OF    HEALTH. 
Anterior  polio-  UNIVERSITY   CAMPUS,  MINNEAPOLIS,  MINN. 

myelitis                                                                                                           ^Quarantined 
Cerebro  spinal-  I  received  this  report 19     and  Isolated 19.  .  . 


meningitis 
Chickenpix 
Diphtheria 
Glanders  (Human) 
Leprosy 
Measles 
Ophthalmia 

neonatorum 
Scarlet  Fever 
Smallpox 
Trachoma 
Tuberculosis 
Typhoid  Fever 


{Month-day) 


Placarded   {Month-day) 


! Please  send  me 

{Name  what  supplies  are  needed) 

*M.  D.  Health  Officer 
Signed Chairman   Bd.  of  Super'v's 

^Township 

'For Village,  P.O. Address 

City 

'Strike  out  words  which  do  not  apply. 


Form  I-B. 

AS  REQUIRED  BY  PUBLIC  HEALTH  LAW  I  REPORT  TO  THE  HEALTH  OFFICER  A  CASE 

CMAI  I  PHY  Township 

Of  OlVl/\L.l_rV^V  in  the  Village  of in Co. 


{Name  of  disease) 


City 


{Name  of  place) 


i  Name  of  county) 


At 

{Hire  street  unit  tuiuse  niiinlier,  mime  and  location  of  hospital,  form,  camp,  etc.) 

Patient's  name Sex Age 

{Give  full  name,  and  for  a  child,  parent's  initial  or  guardian's  name) 

Date  of  first  symptoms 19.  .  of  diagnosis 19.  .  of  report 19. 

(Month-day)  {Month— day)  {Month-day) 


Additional  data 

required  liy      U.  S 

«  *    Case  is  *Virulent 
Eo.  Benign 


Signed :  Dr 

MAKE  A  CARD  FORI 
EACH    CASE    OF:    | 

Anterio    polio- 
myelitis 

Cerebro  spinal- 
meningitis 

Chickenpox 

Diphtheria 

Glanders  (Human) 

Leprosy 

Measles 

Ophthalmia 
neonatorum 

Scarlet  Fever 

Smallpox 

Trachoma 

Tuberculosis 

Typhoid  Fever 


.  PUBLIC  HEALTH  AND  MARINE-HOSPITAL  SERVICE  for  cases  of 
*(A)  Successfully  vaccinated  within  seven  years 

in  type.  Patient  was  (B)  Successfully  vaccinated  over  seven  years  ago 
(C)  Never  successfully  vaccinated 
(  D)  Unable  to  give  definite  history  of  vaccination 

of .- Minn. 


The  H.  O.  or  C.  B.  S.  should  fill  out  the  blanks  below  and  mail  this 

report  to 
DIVISION  OF  EPIDEMIOLOGY        STATE  BOARD  OF  HEALTH 
UNIVERSITY   CAMPUS,    MINNEAPOLIS,    MINN. 


'Quarantined 

I  received  this  report 19.  .and  Isolated 19.  . 

{Month -day)  Placarded         {Month-day) 

Please  send  me 

{Name  what  supplies  an  needed 

*M.  D.  Health  Officer 
Signed Chairman,  Bd.  of  Supervisors 

*Township 
For Village,  P.  O.  Address 

City 
*Strike  out  words  which  do  not  apply. 


MINNESOTA  STATE  BOARD  OF   HEALTH. 
i  Forms  In  u^<   since  August   1 "  I  2 


287 


Co 


Form  ll-A. 

AS  REQUIRF.D  BY  PUBLIC  HEALTH  LAW   I  REPORT  THE  RELEASE  OF  Ol   \U  \\  I  IM 

Township 

For in  the    Village  of  

City  \  amt  of  plaei  > 

At  

.,,„.  and  housi   number,  norm  and  location  of  hospital,  farm,  tamp 

I  n  the  f am  11}  of 

,   :  ,ini'  of  householder  or  head  oj  family) 

The  list  case  appeared 19      Was  quarantined  19      Released 19.. 

Ifoi  "  I  Month  day)  Monti, 

Upon  authority  of  of Minn. 

\.\,im,  and  address  of  person  <i<it>n>, 

Disinfection  was  done  by of Winn. 

{Name  and  address  of  person  authorised  t,i  dish 

♦According  to  State  Board  of  Health  Disinfection  Circular  No.  61  or 

as  follows: 

I),  icrihe  method  if  different  from  that  ■/•  ■  vr  Na    SI 

*M.  D.,  Health  Officer 
Chairman.  Bh.  of  Slipen  i-.<>f> 


Signed :  

Township 

For  Village     P.  O.  Address 

City 
St  rike  out  words  which  do  not  apply. 


W  inn. 


Form  III. 

(Cases  of  Dill  BRENT  diseases  should  Nl  >T  be  reported  on  the  Bami 

Use  Special  SMALLPOX  Sheet  for  SMALLPOX  Cases) 

( loses  "t  in from 19     to  l 

(  Nairn  (  Nan  ■ 

Reported  to  MINNESOTA    STATE   BOARD  OF   HEALTH I 

Signed 

Do  NOT  Report  Smallpov  on  this  sheet. 


Health  ( Commissioner 


1 1   te  of       1  late  Seen       Date  of 
Patient's  Name  Vg<         Sex  Flrsl  First  bj      Physician's     Attending  Physician 

Symptoms     Physician        Report 


Form  IV 


SPECIAL   SMALLPOX   SHEET 


<  'Met  of  Smallpox  in from  10     to 

ed  to  MINNESOTA  STATE  BOARD  OF  HE  \I.TH 
Signed    


Health  I 


Patient's        \l-. 
Name 


- 


Sj  mp- 
toms 


Smallpox 


Date  Date  "t 

seen  lir-<i  Phys-  Benign   B 

by    I'll-  cian's  \  indent 

sician  Report 

B        \ 


Dated 


A 

I      M 

i  ban 

7  j  i  - 

ml". 


B 
Mori 
than 

7    \  r  - 


C  I) 

\Y\  it    No  data 
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No.  74-4-1-191 1-5000. 
Form  V 

MINNESOTA   STATE   BOARD   OF   HEALTH      AGE   AND  SEX   SHEET 


Disease 

Male 

Age 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept.    Oct. 

Nov 

Dec. 

Total 

Under  1 

1  to  4 

' 

5-  9 

10-14 

15-19 

i 

20-24 

25-29 

30-34 

35  39 

40-44 

45-49 

50-54 

_ 

55  59 

G0-G4 

05  -09 

70  and  over 

Total 

Deaths 

Female 


Age 

Jan.      Feb.     Mar. 

April 

May 

June 

July 

Aug. 

Sept.    Oct. 

Nov.     Dec.   Total 

Under  1 

1  to  4 

1 

_ 

5-  9 

|% 

10   14 

15-  19 

20-24 

25   29 

30-34 

35-39 

40-44 

| 

45-49 

l 

50-54 

55-59 

00-64 

05-69 

'[ 

70  and  over 

Total 

Deaths 
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No.  74-10-1-09  -'  M. 
Form  VI. 

MINNESOTA   STATE   BOARD  OF   HEALTH     SOURCE  AND   RELEASE  SHEET 

DIS]    \>l.  


Initial 
Reported  by 

Jan 

Feb. 

Mar 

\|.ril 

M;iy 

June    July 

dug 

- 

Nov 

Dec. 

Total 

H    0 

Lab. 

Death  !.'•  1 

Phys 

Total 

i  .1  by    Jan. 

Feb 

Mai     April 

May 

June 

July 

A  u»?. 

Sepl     O'M. 

1 1. 

Total 

'I    UN. 

Lab. 

Total 

Form  VII. 

MINNESOTA   STATE   BOARD   OF   HEALTH 

DIVISION   OF   EPIDEMIOLOGY 

July  18th,  1912. 
Dr.  II.  M    Bracken, 

Secretarj  and  Executive  Officer, 
State  Board  ol  Health, 

I  'apitol,  81 .  Paul,  Minnesota 

Dear  Doctor  Bracki 

In  accordance  «i'li  the  resolution  ad  ipted  :ii  the  Conference  "f  State  and  Territorial  Health 
Authorities  of  the  United  States  with  the  Public  Health  and  Marine  Hospital  Service  a1  Washing- 
ton, June  1st,  1912,  I  respectfully  Bubmil  a  Btatemenl  regarding  tl"'  prevalence  and  geographic 
distribution  of  certain  diseases  in  Minnesota. 

I.     Prevalence  of  Notifiable  Diseases!  June,  1912. 

\      Conference  List 

Smallpox:     "Vaccination  classification  Total 

(b) i,-  (d) 

I  ep  osy    

Soarlel  Fever __ 

Measles 

Diphtheria 

Typhoid  Fever 

Poliomyelitis  

Cerebro  Spinal  Meningitis    epidemic) 

1  >\  Benterj  

Spotted  Fever  (Rockj    Mountain) 

B.     ( fther  diseases  included  in  State  I 

Cbickenpoi       

Glanders  (Human) ' _ 

Ophthalmia  Neonatorum 

Rabies  (Human) 

Tuberculosis        

Trachoma . . 

Those  «li"  were  Buccessfullj  vaccinated  within  7  y< 
b)    rhose  who  were  successfully  vaccinated  over  7  yean  M'j.. 

(ej   Those  who  were  never  su< Bsfull]   vacoinated 

(d)  Those  who  have  no  definite  history  ••!  vaccination 
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Form  VIII 

II.     Geographic  Distribution  of  Notifiable  Diseases  June,   1912. 
VACCINATION   DATA 


SMALLPOX 


Blue  Earth  Co  ...  . 

Mankato  City 

Amboy  village 

Beauford  township. 


(A) 
Less  than 
7  yrs.  ago 


(B) 
More  than 
7  yrs.  ago 


(C) 

Never 


•   (D) 
No  Data 


Cases 


Leprosy  

Scarlet  Fever 

Measles 

Diphtheria 

Typhoid  Fever 

Poliomyelitis 

Cerebro  Spinal  Meningitis  (epidemic) 

♦Dysentery 

♦Spotted  Fever  (Rocky  Mountain)...  . 

Glanders  (human) 

Ophthalmia  Neonatorum 

Rabies  (human) 

Tuberculosis 

Trachoma 


(Note.     All  diseases  are  tabulated    under    County    and    Sanitary    District   i.    e..    Township 
Village,  City.) 

♦Dysentery  and  Soptted  Fever  are  not  notifiable  in  Minnesota. 

This  report  was  compiled  July  18th,  1912.     It  includes  all  cases  of  the  diseases  in  which  the 
first  symptoms  appeared  or  upon  which  final  diagnosis  was  made  in  June. 

Respectfully  submitted, 

Director,  Division  of  Epidemiology. 


Form  IX. 


SCHEDULE 

OF  LOSSES   FROM   CLOSING  SCHOOLS  ON  ACCOUNT  OF  EPIDEMICS 
In County 


District 
School 
House 

Number  of 
Children 
Excluded 

Number  of 
Teachers 
Excluded 

For  What 
Disease  Was 
Closing  Done 

Length 
of  Time 
Closed 

Estimated  Direct* 

Financial  Loss  to 

School  District 

Date_ 


(Signed). 
Address^ 


*  *This  direct  financial  loss  would  include  teachers'  and  janitors'  salaries  and  such  other  running 
expenses  as  are  not  suspended  by  closing  the  school.  These  losses  would  be  more  or  less  offset  by 
lessened  fuel  and  lighting  bills,  etc.,  i.  e.,  expenditures  suspended  during  the  closure  of  school. 
Indirect  losses,  due  to  setting  back  the  progress  of  the  school  course,  pupils'  loss  of  time,  etc.,  are 
not  tn  be  considered  here,  but  an  additional  note  on  these  disadvantages  may  be  added  separately. 
Please  return  schedule  when  filled  out  to  Dr.  II.  W.  Hill,  Director,  Division  of  Epidemiology, 
Minnesota  State  Board  of  Health,  Minneapolis,  Minn. 
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Form  X. 


1    Family  Name  -  Given  name  in  full 

3 Minn. 

:;    Address  while  attending  ~rlin.il  in  Minnesota 

Strike  out  words  which  do  no!  apply 

'Township 

4  HOME   ADDRESS     Village        of 

COUNTY  OF STATE   OF 

5  DATE   OF   BIRTH 6  PLACE  OF   BIRTH 

7   Q1VE   DATES   OF   RESIDENCE  OUTSIDE   MINN 


DISEASE   CENSUS   CARD 
(Front) 


To  be  filled  out  by  student's  MOTHER  if  possible,  otherwise  by  person 
who  cared    for  student    during   childhood. 


o         — 


I  know  that  this  student  had 

Chicken  pox  when years  old 

Diphtheria  when years  old 

Qerman  Measles  when years  old 

Infantile  Paralysis  when years  old 

Measles  when years  old 

.Mumps  when years  old 

Pneumonia  when years  old 

Rheumatism  when years   old 

Scarlet   Fever  when years   old 

Smallpox  when years   old 

I  onsi litis  when years   old 

Tuberculosis  when years   old 

Typhoid  Fever years  old 

\\  hooping  Cough  when      years   old 


a  n  d  . 


nan I  disesac 


n  hen years  old 


Student  was  vaccinated  when years   old 

Sinned        

Mother  of  Student. 
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Form  XII. 
Dover  township. 


( >lmsted  County. 


Dist.  Xo. 

5-8 

'upils'  A 

8-18 

l.s 

-21 

Total 

12 

6 

4 
! 

5 
2 
2 
3 
5 

16 

7 

5 

."> 

12 

20 

9 

66 

22 

11 

6 

10 
14 
28 
12 
74 

July,  1912. 

'  J.  \V.  Busian,  C.  B.  B. 
P.  O.  Dover. 

13 

19 

48 

50 

75 

123 

125 

3 

Sample  Card,  School  Population  Index. 
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BIENNIAL  REPORT 

OF  THE 

Laboratory  Division 

When  in  1910  the  increasing  amount  of  work  necessitated  the  complete 
reorganization  of  the  technical  workers  of  the  State  Board  of  Health,  the 
Laboratory  Division  as  a  separate  and  distinct  division  was  created,  to- 
gether  with  the  Epidemiological  Division  and  the  Engineering  Division.  At 
thai  time  the  Laboratory  Divisicn  was  divided  into  several  subdivisions, 
as  follows: 

A.  Main    Laboratories. 

1.     Diagnostic    Laboratory, 
i'.     Chemical    Laboratory. 
3.     Pasteur    Institute. 

B.  Branch    Laboratories. 

This  organization  lias  been  continued   during  this  biennial  period. 

The  work  of  the  Diagnostic  Laboratory  consists  of  the  routine  exam- 
ination of  nose  and  throat  cultures  lor  diphtheria  bacilli;  the  examination 
of  specimens  of  sputum  suspected  of  containing  tubercle  bacilli;  the  ex- 
amination of  specimens  t  blood  tor  the  Widal  reaction;  examination  of 
spinal  fluid  to  determine  the  presence  of  the  causative  organism  in  cerebral 
Inflammations;  and  the  preparation  and  distribution  of  typhoid  prophylac- 
tic. 

The  work  in  the  Chemical  Laboratory  consists  of  the  field  and  labor- 
atory examination  of  water  supplies;  the  analytical  work  in  connection  with 
sewage  systems;  the  examination  of  embalming  fluids;  and  the  examina- 
tion of  milk  where  i:  is  sought  to  produce  either  certified  or  inspected  milk; 
and   the  field   and   analytical   examination   of   ice. 

In  the  Pasteur  institute  human  beings  are  given  the  prophylactic  treat- 
ment for  rabies,  and  examinations  are  made  as  required  of  animals  which 
are  suspected  ot  rabies. 

Two  branch  laboratories  exist,  one  at  Duluth,  created  in  1907,  and  one 
in  Mankato,  created  In  February,  1912.  The  idea  of  these  laboratories  is 
to  relieve  the  main  laboratory  of  U  certain  amount  of  the  routine  diagnostic 
work  and  to  save  time  in  obtaining  and  transmitting  reports  to  physicians 
in  their  immediate  vicinity.  These  Will  be  discussed  later  under  their  re- 
spective heads. 

PERSONNEL. 

The  present  laboratory   staff  <■  osists  of  the  following  individuals: 

R.    H.    Mullln,    B.    \  .   M.    B.,   director. 

MAIN    LABOR  \T<  (RIBS. 
'i     McPaniel,    M.    D.,   chief   Pasteur   Institute. 
II.  A.   Whitaker,   B.   A  .  chief  Chemical  Laboratory. 
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B.  M.    Mohler,   B.   A.,  assistant  chemist. 
\Y.    (i.   Thome,   M.    D.,   bacteriologist. 

G.  A.,  Geist,   B.   S.,   M.    l».,   assistant  bacteriologist. 

Agnes  Bacon,   head  clerk. 

Ruth   McCall,   stenographer. 

Florence   Burns,    record    clerk. 

John  C.  Clarke,  head  attendant. 

Alex  Janzig,   attendant. 

Frank   Raab,   attendant. 

Edward    Nelson,   attendant. 

Walter  Anderson,   attendant. 

A.    <;.    Anderson,    attendant. 

DTjLUTH    BRANCH. 
T.   R.   Martin.    B.   A.,    M.    I>.,   bacteriologist    in  charge. 
Anna   Segerman,   clerk. 

MANKATO   BRANCH. 

C.  C.    Pratt,    B.    A.,   M.    l>..   bacteriologist   in   charge. 

A  perusal  of  the  personnel  shows  that  during  the  biennial  period  there 
has  been  a  considerable  change.  It  is  to  be  expected  that  frequent  changes 
will  be  found  from  year  to  year  as  the  Epidemiological  Division  looks  to 
the  laboratory  staff  for  workers  in  its  particular  field.  By  common  con- 
sent it  is  found  that  workers  in  the  Epidemiological  Division  should  have 
had  a  thorough  training  in  laboratory  procedures  and  routine  before  tak- 
ing their  place  in  the  field,  so  that  one  of  the  functions  of  the  Laboratory 
Division  is  to  supply  workers  to  the  Epidemiological  Division  frcm  time  to 
time  as  necessity  arises.  These  changes,  however,  should  affect  only  the 
younger  members  of  the  technical  staff.  On  the  other  hand,  during  this 
biennial  period,  changes  have  occurred  affecting  every  one  from  the  head 
of  the  division  down.  In  fact,  only  three  individuals  who  were  members 
of  the  staff  during  the  preceding  biennial  period  are  at  present  connected 
with  the  Laboratory  Division. 

By  continuing  the  principles  that  have  been  in  effect  since  the  labora- 
tory was  started,  there  has  been  little  diminution  either  in  the  efficiency 
or  quantity  of  the  work  which  has  been  done. 

Nevertheless  the  laboratory  has  suffered  severely  in  losses  to  its  staff 
which  have  been  sustained.  First,  the  greatest  loss  was  in  the  resignation 
of  Dr.  F.  F.  Wesbrook,  who  has  been  director  of  the  laboratory  since  it 
was  founded,  his  resignation  having  been  accepted  by  the  board  in  January, 
1911.  The  extent  of  the  loss  which  has  thus  been  suffered  can  be  appreci- 
ated best  only  by  those  who  have  been  in  intimate  contact  with  him.  Th>s 
loss  is  partially  compensated  by  his  appointment  as  a  member  of  the  Board 
and  by  the  active  interest  he  has  still  retained  in  the  Laboratory  Division 
since  his  actual  connection  has  been  dissolved.  Too  much  cannot  be  said 
regarding  his  previous  administration,  for  it  was  under  him  that  the  labora- 
tory of  the  State  Board  of  Health  attained  its  present  high  efficiency  and, 
by  following  out  the  methods  and  principles  which  he  devised,  it  is  hoped 
that  the  future  efficiency  of  the  laboratory  will   be  undiminished. 

Not  only  did  the  laboratory  lose  so  valuable  a  head,  but  in  addition, 
Dr.  A.  J.  Chesley,  who,  under  Dr.  Wesbrook,  was  chief  of  the  Diagnostic 
Laboratory,  was  transferred  to  the  Epidemiological  Division.  This  made 
another  severe  loss  to  the  laboratory.  It  is  almost  impossible  to  put  a 
sufficiently  high  estimate  on  the  large  amount  of  work  that  Dr.  Chesley 
did  for  the  laboratory  during  his  connection  with  it.  The  modifications 
of  methods   which   he  introduced  into  the   service  have  been   of  inestimable 
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value.     Alt] gh    qo   longer   a    member   of   the   laboratory    staff,   Bince   bis 

connection  with  the  Epidemiological  Division,  he  has  maintained  a  large 
amount  of  interest  in  the  laboratory  procedures  and  lias  always  been  only 
too  willing  i  lend  his  assistance,  energj  and  advice  in  solving  difficulties 
which  arose  from  time  to  time  in  the  laboratory. 

During  the  biennial  period  the  Laboratory  Division  further  suffered 
by  the  resignation  of  i>r.  E.  L.  Tuohy,  who  had  been  bacteriologist  in 
charge  of  the  Duluth  branch  Bince  its  beginning.  The  situation  at  Duluth 
required  a  man  nrt  only  well  trained  in  scientific  work,  but  also  one  who 
could  readily  adapt  himself  to  new  circumstances  and  whose  personality 
would  be  pleasing  under  the  most  trying  circumstances.  The  constant  In- 
creasing growth  of  the  Duluth  branch  is  a  sufficient  indication  of  how  well 
Dr.  Tuohy  has  performed  his  difficult  task.  That  the  branch  laboratory 
in  Duluth  should  have  be*  n  as  successful  as  it  has  been  is  due  almost 
entirely  to  the  unceasing  eff  rts  of  Dr.  Tuohy,  to  whom  too  much  praise 
cannot  be  given. 

Owing  to  these  several  depletions  from  the  ranks  of  lahoratory  workers. 
your   present    director   was    confronted    with   a   difficult    task-.      That    any   sue 
cess  at   all  has  been  attained    is  due  entirely   to  th.    support,  co-operaion 
and    self-sacrfice    which    has    been    engendered    into   the    laboratory    staff   by 
the  previous  director. 

There  has  been  a  considerable  change  also  among  the  younger  mem- 
bers <>f  the  staff.  Dr.  s.  \v.  McBwan,  after  remaining  with  the  division  for 
a  year,  has  gone  into  the  federal  service.  Drs.  R.  T.  Mealy  and  Justus 
Ohage,  Jr.,  rendered  valuable  temporary  assistance  in  time  of  need. 

NATURE    OF    THE    REPORT. 

The  report  is  divided  into  sections,  each  sub-division  of  the  laboratory 

having  prepared  the  material  for  the  report  from  that  subdivision.  At  the 
end  of  the  report  Table  XIV.  shows  the  amount  of  wink  done  in  the  main 
laboratories  for  each  locality,  and  Table  \V.  slews  the  total  amount  of 
work  done  by  the  Laboratory  Division  for  each  county. 

DIAGNOSTIC    LABORATORY. 

The   Diagnostic   Laboratory   is   supervised   by   the  director.     The   work 

consists  of   the   routine  examination  of 

1.  Cultures    from    patients    suspected    of    diphtheria 

-.  Sputum    from    patients    suspected    of    tuberculosis 

3.  Blood    for   the    Widal    reaction. 

4.  Spinal     Quids. 

5.  Preparation    of    vaccines. 

6.  .Miscellaneous  specimens. 

The  methods  which  have  grown  up  in  the  Diagnostic  Laboratory  dur- 
ing the  previous  administration  have  been  continued  with  practically  no 
change  ami  have  been  found  entirelj  satisfactory  tor  working  purposes 
There  has  been  no  collected  ace  unt  of  the  various  methods  used  in  this 
laboratory  either  tor  collecting  specimens  or  for  making  reports  upon  ex 
animations  which  have  been  made.  li  bas  been  thought  advisable  there 
fore    to   describe   all    of    the    methods    at    present    in    use    although    they    have 

been  devised  during  the  previous  administration. 
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Diphtheria.  Routine  examinations  of  cultures  from  individuals  sus- 
pected of  having  diphtheria  may  he  used  for  the  following  purposes:  (I) 
making  or  confirming  a  diagnosis;  (2)  releasing  a  patient  from  quarantine; 
and  (3)  discovery  of  a  diphtheria  carrier.  Experience  in  .Minnesota  and 
other  places  has  already  demonstrated  the  superiority  of  the  cultural 
method  over  all  other  methods,  in  the  control  of  diphtheria.  In  state  work 
one  difficulty  exists  which  may  possibly  detract  slightly  from  the  best  re- 
sults, namely,  the  time  lost  in  transit.  Our  experience  has  been  that  ex- 
press companies,  as  a  rule,  are  not  fully  alive  to  the  necessity  of  prevent- 
ing any  possible  loss  of  time.  With  this  idea  in  mind,  a  mailing  outfit 
has  been  prepared  which  meets  the  requirements  of  the  postal  authorities 
and  by  means  of  which  it  is  possible  to  save  a  considerable  portion  of  the 
time  lost  when  express  was  used.  Further,  mail  is  delivered  at  regular 
intervals,  differing  in  this  respect  from  the  more  or  less  irregular  delivery 
of  express,  and  the  laboratory  procedure  can  be  adjusted  to  such  intervals. 

The  outfit  which  has  been  devised  consists  of  double  mailing  cans,  one 
inside  the  other,  both  being  fitted  with  screw  caps,  the  outside  can  having 
an  inside  felted  lining  around  it  and  at  the  top  .and  bottom.  The  inside 
can  contains  two  serum  tubes,  one  for  the  nose  and  the  other  for  the  throat 
culture,  and  two  sterilized  swabs  made  from  w*ooden  applicators  in  a  third 
tube.  These  tubes  are  wrapped  adequately  in  cotton  to  prevent  so  far  as 
possible  damage  in  shipment.  The  serum  tubes  are  labeled  to  show  that 
each  is  to  be  used  for  nose  or  throat,  the  label  of  the  throat  culture  being 
printed  in  red  and  the  label  for  the  nose  culture  being  printed  in  black. 
Evaporation  of  the  serum  is  prevented  by  the  use  of  a  rubber  cap.  Around 
the  outside  can  there  is  placed  directions  for  collecting  and  forwarding  speci- 
mens for  diphtheria  examination,  which  read   as  follows: 

DIPHTHERIA    OUTFITS. 

LABORATORY   DIVISION.   MINNESOTA   STATE  BOARD  OF  HEALTH. 

Directions   for    Collecting    and    Forwarding    Specimens   for    Diphtheria    Examination. 

FOR    THROAT    SPECIMENS. 

1.  Thoroughly  rub  one  swab  against  any  visible  exudate,  if  present,  otherwise 
against  all  injected  mucous  membrane  of  the   fauces  and  pharynx. 

2.  Do  not  lay  the  swab  down  or  allow  it  to  touch  anything  else  than  the 
surface  of  the  serum  over  which  it  should  be  rubbed  firmly  without  breaking 
through. 

3.  Replace  the  cotton  plug  in  the  serum  tube,  break  off  the  protruding  end 
of  the  swab  and  fit  the  rubber  cap  over  the  mouth  of  the  serum  tube,  leaving 
the  swab  inside  on   the  serum. 

FOR  NOSE  SPECIMENS. 
These  may   be  easily  procured   from  children   by   the  following  method: 

1.  Physician  should  stand  behind  the  sitting*  patient  and.  with  his  left  hand 
on  the  patient's  chin,  hold  the  head  firmly  against  Ins  body.  With  the  right  hand 
insert  the  swab  about  one-half  inch  upward  into  the  right  naris,  then  raise  the 
hand  so  the  shaft  of  the  swab  is  parallel  to  the  floor  of  the  naris  and,  with  gentle 
rotation,  pass  the  swab  back  to  the  posterior  pharyngeal  wall.  Withdraw  the  swab 
and  repeat  in  other  naris.  Always  note  on  the  data  blank  any  reason  of  failure 
(enlarged  turbinates,   etc),   if  the  operation  was  unsatisfactory. 

2.  Do  not  lay  the  swab  down  or  allow  it  to  touch  anything  else  than  the  sur- 
face of  the  serum  over  which  it  should  be  rubbed  firmly  without  breaking  through. 

3.  Do  not  leave  nose  swab  in  the  serum  tube,  but  carefully  replace  it  in  the 
swab  tube,  plug  both  tubes  and  tit  the  rubber  cap  over  the  mouth  of  the  serum 
tube. 

Wrap  the  tubes  as  they  were,  place  them  in  the  small  can  upside  down,  place 
this  can.  together  with  the  data  blank  in  the  mailing  case  upside  down  and  mail 
or  express  immediately  to  the  laboratories. 
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Do   not   use   dry  or  contaminated  serum.     Send   such   outfits   to    the   laboratories 
.- 1 1 1  •  I   requesl   fresh  ones  in   exchange. 

♦This   position   is  preferable   when    the   patient's  condition   allows   it. 

R.    II.    MT  LI. IX, 

I  'irector. 
Around    the    Inside    can    there   is   also   placed    a    diphtheria   data    blank 
which  reads  as  follows: 


DIPHTHERIA     DATA. 
LABORATORY.     DIVISION,    MINNESOTA    STATE    BOARD    OF    HEALTH. 

University    Campus,    Minneapolis. 

■     till    OUl    this    blank    IN    FULL   and    place   around    I  >  i  *  -   small    can. 

Date  and  hour  ol   taking  culture Is  this  the  ttrst  culture? 

1  'at  ie nt's    nairn- Vge Sex 

•Township    1 

Village  Residence County 

J 

Postoffice    address    

Physician's   nam< Address 

Health  officer's  name Address 

clinical  diagnosis I  ^  membrane   present? Temp 

Date  of  flrsl    symptoms This  examination   is     *For    bacterial    diagnosis. 

Por  release  from  Quarantine. 

Do  you  desire  ■■•.    telegraphic  report? 

(On   request,   telegraphic  reports  are  sent,  collect,   to  the  attending  physician.) 
♦Strike  out  words  that  do  nol   apply.  Remarks  (Over) 

This   data    blank    is    filled    in    by    the    physician    and   returned    with    the 

culture  outfit.     The  outside  can  bears  a   wrapper  gummed   along  one  edge 

only  so  i hat  after  it  has  been  used  once  it  can  be  easily  removed  frcm  the 

can  and  a  fresh  one  substituted.     It  bears  the  following  address  and  shows 

that  alter  a  eertain  date  the  medium  should  be  returned  for  fresh  outfits. 


LABORATORY    DIVISION. 

MINNESOTA    STATE    BOARD    OF    HEALTH. 

c  o.    University   of   Minnesota,    Minneapolis. 

(Mailing  case  approved   by   LJ.   s.    Lost  Office   Department.) 

"Specimen    for   Bacteriological   Examination. 

Tins    PACKAGE   to   be  pouched   with    LETTER    MAIL. 

See  Section  495,  P.  L.  ami  R." 

After exchange   tor  fresh  outfit. 

Such  outfits  are  pouched  with  letter  mail  and  experience  has  shown 
that  they  arrive  in  the  laboratory  in  g(  od  c<  ndition.  In  this  way  a  consid- 
erable amounl  of  delay  is  Baved  both  for  the  laboratory  and  the  physician. 
Where  necessity  for  extra  haste  is  needed,  special  deliver]  stamps  may  be 
used,  thereby  saving  more  time.  Experience  has  shown  that  this  method  is 
a  decided  Improvement  over  the  older  method  by  express. 

On  their  arrival  at  the  laboratory  the  specimens  are  numbered  serially 
and  placed  in  the  incubator  30  a--  to  lie  given  eighteen  hours  incubation. 

in    reporting    upon    diphtheria    examinations,    blanks    measuring    3%x6 

inches  are  used.     A   Bam  pie  is  shown  below: 
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DIPHTHERIA    REPORT. 
LABORATORY    DIVISION,    MINNESOTA    STATE    BOARD    OF    HEALTH 

University    Campus,    Minneapolis. 

Received 

Patient Sanitary    district 

I  'h\  sician Vldress 

H.    O Vldress 

Nose    culture 

Throat    c  ulture 

Remarks      

Diagnosis 

Reported (OVER) 

R.  H.   MULLIN,   Director,— Per 

Bacteriologist. 

The  blanks  are  filled  out  in  the  laboratory  from  the  information  sup- 
plied by  the  physician  on  the  data  blank,  the  findings  written  in  the  proper 
place,  listing  the  types  of  diphtheria  bacilli  found,  and  a  diagnosis  made. 
An  interpretation  of  the  findings  is  printed  on  the  reverse  side  of  the  slip, 
reading  as  follows: 

Note  carefully: 

The  diagnosis  given  vp~y  in  wording  and  interpretation  as  follows: 
T.  "Diphtheria"'  means  thai  B.  Diphtheria  was  demonstrated  culturally  and 
microscopically,  with  or  without  marked  admixture  with  other  microbes.  When 
others  are  numerous  their  presence  is  noted.  The  relative  number  of  the  bacilli 
of  diphtheria  found,  or  their  short  or  long  persistence  cannot  be  taken  as  an  in- 
dex of  the  danger  of  contagion. 

Certain  letters  in  parenthesis  following  the  words  B.  diphtheria,  indicate  the 
morphological  varieties  of  the  bacilli  present  and  are  for  laboratory  reference 
only. 

II.  "No  diphtheria  bacilli  found,"  means  simply  that  B.  diphtheria  was  not 
found  in  the  specimen  examined,  which  may  have  been  due  to: 

(a)  Improper  technique  in  applying  Die  swab.  Considerable  vigor  should  be 
used  so  that  not  only  the  prominent  parts  of  the  mucous  membrane,  but  the  de- 
pressions have  been  rubbed.  The  depressions  are  less  apt  to  have  been  mechan- 
ically cleaned   by  swallowing  foods,   gargling,   etc. 

(b)  Some  antiseptic  may  have  been  used  immediately  prior  to  taking  the 
specimen,  thus  int  irfering  with  subsequent  development   of  the  culture. 

(c)  improper  technique  in  smearing  the  swab  over  the  surface  of  the  medium, 
whereby  the  infected  surface  of  the  swab  was  not  brought  in  contact  with  the 
solidified    serum. 

(d)  It  is.  of  course,  possible  that  a  very  few  diphtheria  bacilli,  amongst  a 
large  number  of  other  bacteria,  in  the  growth  might  be  overlooked  in  the  labor- 
atory. This  after  careful  statistical  study  of  many  examinations,  has  been  found 
to  be  unlikely   to  occur. 

(e»     Entire  absence  of    b.   diphtheria. 

III.  Xo  diagnosis  may  be  given,  on  account  of  non-development  or  scanty 
growth  of  culture.  This  frequently  happens  when  specimens  are  received  on  swabs 
or  dried  media.  Then  "No  growth,"  Scant  growth,"  or  "Specimen  unsatisfactory,'' 
is  reported  and  another  specimen  is  asked  for.  A  NEGATIVE  DIAGNOSIS  IS 
NEVER  MADE  ('X  A  SPECIMEN  SENT  IX  AXY  OTHER  WAY  THAN  ON 
FRESH  CULTURE  MEDIUM.      (Loffler's  blood  serum,  i 

Under  III,  sometimes  a  reserved  diagnosis  is  made.  We  have  experi- 
enced some  difficulty  in  explaining  to  attending  physicians  the  exact  mean- 
ing of  a  reserved  diagnosis.     It  may  be  given  for  several  reasons. 

First,  when  a  single  culture  from  either  nose  or  throat  is  sent  in.  Our 
experience  has  shown  that  it  is  a  matter  of  frequent  occurrence  to  find 
diphtheria  bacilli  in  the  nose  without  their  being  in  the  throat.  Some- 
times the  organisms  will  appear  in  the  throat  while  the  nose  remains  clear. 
As  a  precautionary  method  the  regulations  of  the  board  recpiire  both  nose 
and  throat  cultures.  Occasionally  there  is  a  very  slight,  if  any,  growth 
upon  either  cue  of  the  culture  tubes,  in  which  event  a  reserved  diagnosis 
is  made  and  subsequent  cultures  requested.     We  have   found  it,  too,   that 
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frequently  spore-bearing  bacilli  will  appear  on  the  culture  tube  apparently 
completely  obscuring  any  other  microorganism.  Here,  too,  a  reserved  diag- 
nosis is  made.  The  factors  which  may  enter  into  the  occurrence  of  these 
several  events  is  a  matter  which  is  under  investigation  at  the  present  time. 
In  this  way  the  exact  meaning  of  the  laboratory  findings  may  be  deter- 
mined by  the  physician.  These  reports  are  made  in  triplicate  by  the  use 
of  carbon  paper,  the  original  being  written  with  indelible  pencil.  This 
original  report  is  placed  in  a  manila  envelope,  open  at  one  end,  bearing 
on  its  face  the  following  printing  and  is  filed  in  the  laboratory: 


Patient Dr ol 

lg<  Sex P.  0 S.  Disl 


Township,  Village,  <  Sty 

Clin.  I)i:itf Co 


II    0 


M    I). 

i      B.  S.     P.  O. 


Examination   No 

I)a\    of 
Disease 

Date  of 
Cultures 

Date  of 
Report 

Diagnosis 

Remarks 

93453-4 
93618-9 
93765-6 
93801-2 
93864-5 

2 

!l 

Is 
•  >•> 

28 

7.1.12 
7.8.12 

7.17.12 
7.21.12 

7.-7.1J 

7.3.12 

7.10.12 

7.19.12 

7.23.12 

7.29.12 

I  Kphtheria 
1  nph  t  heria, 
Diphtheria 
Nil  (lipht'eria 
bacilli  found 
Nn  dipht'eria 
bacilli  found 

(CDC'D)    C'D'CD) 

'  'l  ""i  i  growth  i 

(CD)    (Sta.) 

By  the  use  of  such  an  envelope  it  is  possible  to  keep  a  complete  bac- 
terial history  of  the  individual  available  on  a  moment's  notice.  The  en- 
velopes are  3%xfi  inches,  so  that  they  will  fit  an  ordinary  4x6  filing  device. 
They  are  tiled  alphabetically  by  locality  under  the  physician's  name.  In 
this  way  it  is  possible  to  Immediately  determine  the  exact  number  of  cases 
of  diphtheria  in  any  locality  at  a  given  time,  from  which  cultures  are 
being  examined. 

The  attending  physician  and  the  health  officer  of  the  district  each  re- 
ceive  a   carbon   copy  of  the   report. 

In  addition,  in  the  laboratory,  lor  the  use  of  the  executive  officer,  the 
Epidemiological  Division  and  the  Laboratory  Division  there  is  kepi  a  daily 
record  sheet,  upon  which  are  recorded  each  day  all  the  specimens  of  diph- 
theria which  come  in  on  that  particular  day.  This  daily  record  sheet  is  or 
tin-  standard  letter  size,  perforated  at  ome  end  so  that  it  will  lit  a  Globe- 
Wernicke  "Columbia"  Ble.  A  sample  daily  record  is  found  below,  having 
been  selected  at   random: 
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This  daily   record   sheet    requires   some   explanation.     One  or  more,   if 

required,  are  filled  out  for  each  particular  day  and  collected  together  under 
the  four  quarters  of  the  year  for  the  purposes  of  the  quarterly  reports 
made  to  the  Board. 

On  the  right-hand  side  above  is  shown  the  total  for  the  year  and  the 
total  for  the  quarter.  The  column  at  the  left  "Specimens"  serves  several 
purposes.  Under  Dumber  is  placed  the  laboratory  serial  number  of  the 
examination.  The  columns  "D"  and  "R"  are  used  to  indicate  whether  the 
specimen  was  sent  in  for  bacterial  diagnosis  or  for  release  from  quarantine, 
in  each  case  the  number  of  the  culture  from  that  particular  case  being 
indicated    by   the    required    numeral. 

On  the  right  side,  under  the  columns  grouped  under  "B.  Diag."  are 
placed  the  results  of  the  bacteriological  examination;  the  plus  sign  indi- 
cating that  diphtheria  bacilli  have  been  found,  the  minus  sign  indicating 
that  no  diphtheria  bacilli  have  been  found,  and  "R"  indicating  that  the 
diagnosis  has  been  reserved  for  some  particular  reason. 

In  the  columns  beaded  Case"  are  recorded  the  laboratory  diagnosis 
and  the  physician's  diagnosis  in  the  columns  so  indicated.  Under  the 
physician's  diagnosis  a  plus  sign  is  used  when  the  physician  gives  a 
clinical  diagnosis  of  diphtheria,  membranous  croup  or  membranous  angina, 
a  minus  sign  is  used  when  the  physician  did  not  think  the  case  to  be 
clinically  diphtheria,  a  question  mark  is  used  when  the  physician  was 
suspicious  of  clinical  diphtheria,  an  "E"  is  used  when  the  patient  has  merely 
been  exposed  to  diphtheria  and  an  "O"  is  used  when  the  physician  neglected 
to  make  any   statement  about   the   clinical   diagnosis. 

By  daily  reference  to  the  first  specimens  recorded  as  "1"  under  "D" 
and  "It"  and  to  the  case  diagnosis,  all  positive  and  suspicious  cases  can 
easily  be  kept  track  of  and  when  a  case  runs  over  the  time  limit  of  release 
from  quarantine  without  having  had  two  negative  reports  from  the  labora- 
tory, the  Epidemiological  Division  look  in  their  file  for  the  time  limit 
release  report  from  the  health  officer.  If  it  is  not  on  file,  the  matter  of 
reporting  quarantine  release  may  be  reported  to  the  executive  officer  for 
action. 

At  the  bottom  of  the  daily  record  sheet  is  a  summarized  classification 
of  the  results,  showing  the  number  of  examinations  for  that  particular 
day  and  the  total  for  that  particular  quarter  up  to  that  day.  In  this  way 
it  is  possible  at  a  moment's  notice,  to  obtain  an  idea  of  the  amount  of  work 
which  has  been  done  in  any   one  quarter. 

The  records  are  made  while  the  case  is  still  in  the  mind  of  the  ob- 
server and  it  is  not  necessary  to  go  back  over  old  records,  thus  running 
the  risk  of  forgetting  some  of  the  events. 

The  work  of  the  Diagnosis  Laboratory  in  diphtheria  may  lie  divided 
into  two  parts;  the  ordinary  routine  examination  of  cultures,  which  have 
been  sent  in,  and  special  examinations,  made  where  an  epidemic  of 
diphtheria  is  in  progress  or  is  feared. 

The  statistics  regarding  the  routine  examination  of  cultures  are  classi- 
fied in  tables  I.,  II.  and  111.  Tables  I.  and  II.  show  the  amount  of  work 
done  by  months.  Table  III.  shows  the  amount  done  by  years.  Some  ex- 
planation of  these  tables  is  required. 

It  will  be  found  that  the  total  number  of  cases  sent  in  for  diagnosis 
is  always  less  than  the  total  number  of  laboratory  examinations  made  on 
specimens  for  diagnosis.  This  is  accounted  for  by  the  fact  that  frequently 
where  a  negative  or  reserved  diagnosis  is  made  in  the  laboratory,  the 
physician  attending  the  case  where  symptoms  continue  to  resemble  those 
of  diphtheria,  will  send  in  second  cultures  so  that  in  some  cases  more  than 
one  laboratory  examination  is  made  before  a  diagnosis  of  diphtheria  can 
be  confirmed. 
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In  table  III,  which  is  a  summary  of  tables  I  and  II,  some  very  interest- 
ing features  are  observable.  It  is  to  be  noted  that  in  only  34.3  per  cent 
of  the  number  of  cases  sent  in  for  diagnosis  has  a  positive  diagnosis  been 
made  by  the  physician,  while  the  laboratory  positive  diagnosis  run  only 
31.5  per  cent.  This  indicates  that  not  necessarily  all  cases  of  clinical 
diphtheria  will  show  diphtheria  bacilli  upon  laboratory  examination.  Un- 
doubtedly a  certain  number  of  casts  diagnosed  clinical  diphtheria  are  not 
diphtheria  at  all,  whilst  it  is  also  probably  true  that  in  a  certain  proportion 
of  true  diphtheria  it  is  not  possible  on  a  limited  number  of  examinations 
to  find  diphtheria  bacilli.  This  is  especially  true  in  those  cases  of  infants 
where  difficulties  of  obtaining  cultures  are  very  apt  to  occur.  In  state 
work  probably  another  factor  enters  to  a  certain  extent,  although  it  is 
a  small  one,  i.  e.,  a  certain  number  of  cases  of  true  diphtheria  may  fail 
to  show  the  organism  in  laboratory  examinations  on  account  of  its  having 
been  lost  in  transit;  that  is.  diphtheria  bacilli  present  originally  may  have 
died  out  before  the  cultures  arrived  at  the  laboratory.  In  all  cases  where 
a  reserved  diagnosis  is  made,  a  request  is  made  on  the  report,  asking  for 
other  cultures.  This  request  is  not  always  complied  with,  in  fact,  the  table 
shows  that  in  the  majority  of  cases  subsequent  cultures  are  not  sent,  for 
while  the  total  number  of  reserved  diagnoses  in  the  laboratory  is  458, 
the  total  number  of  repeated  examinations,  shown  by  subtracting  the  total 
number  of  cases  from  the  total  number  of  laboratory  diagnosis,  is  only  61. 
Probably  many  of  these  cases  cleared  up  sufficiently  to  enable  the  attend- 
ing physician  to  make  a  diagnosis  himself.  The  figures  given  in  these 
tables  should  not  be  taken  as  representing  accurately  the  amount  of  diph- 
theria present  through  the  state.  Undoubtedly  they  are  much  too  low  to 
represent  the  actual  condition  of  affairs  in  .Minnesota  so  far  as  diphtheria 
is  concerned.  They  do,  however,  draw  attention  to  the  fact  that  the  cultural 
method  for  release  from  quarantine  does  not  receive  the  amount  of  use 
which  should  be  made  of  it  by  attending  physicians.  Nor  do  the  tables 
represent  the  exact  amount  of  work  the  laboratory  has  done  in  the  routine 
examination  of  diphtheria.  The  total  number  of  examinations  shown  by 
the  table  is  placed  at  7,559.  It  should  be  understood  that  this  does  not 
represent  both  nose  and  throat  cultures  so  that  these  figures  should  be 
almost  doubled  in  order  to  determine  an  approximate  idea  of  routine  work 
accomplished  during  the  biennial  period.  It  will  be  interesting  to  compare 
this  table  with  a  similar  one  to  be  made  out  for  the  next  biennial  period  in 
order  to  check  the  follow-up  system  which  has  just  been  devised  and  which 
will  be  put  into  operation  in  the  course  of  the  next  biennial  period.  It  is 
to  be  further  observed  from  the  statistics  available  that  physicians  do  not 
lend  in  specimens  for  diagnosis  for  all  cases.  During  the  biennial  period 
there  were  a  total  number  of  1,002  cases  in  which  a  diagnosis  of  diphtheria 
was  made  by  laboratory  examination.  On  the  other  hand,  1,745  cases  wen- 
sent  in  for  release  from  quarantine.  This  may  be  accounted  for  by  the 
tact  that  frequently  the  distance  is  so  great  that  a  diagnosis  of  diphtheria 
is  made  without  laboratory  examination,  whereas  the  cultural  method  is  used 
for  release  from  quarantine.  \s  has  already  been  shown,  the  failure  to  use 
the  laboratory  diagnosis  ma\  result  in  an  injustice  to  individuals  who  were 
kepi  in  quarantine  where  there  may  have  l n  no  diphtheria  bacilli  pres- 
ent    It   is  Impossible  to  mak  I  any   deductions   regarding   the   number  of  ex- 
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animations  made  for  release  from  quarantine  inasmuch  as  it  is  a  frequent 
occurrence  to  find  that  a  physician  will  not  send  in  more  than  cne  culture  for 
release  from  quarantine.  On  the  other  hand,  during  epidemics  the  cases 
are  under  direct  supervision,  therefore  such  deductions  will  be  discussed 
under  the  epidemics. 

That  the  cultural  method  is  not-  being  used  as  generally  as  it  should  be, 
is  shown  by  the  following  table  derived  from  the  quarterly  reports  made 
to  the  Board. 


TABLE   IV 


Quarter  Ending 

No.  of  ( lasea 
Posil  ive 

Released  on 
2  Negatives 

Released  on 
1  Negative 

Released  Wit boul 
Negatives 

Pee.  31-10 

311 
198 
233 
142 
357 
186 
387 

145           17', 
95           4s\ 
108           46.5  95 

72             50% 
195           55% 

58           :.l\ 

304           7'..', 

*                * 

67              21', 
30              15 ', 
63              27 ' , 
34               25 ' , 
70              lo', 
45              2495 
36               9 ' , 
*                   * 

99             :'," , 

Mar.  31   11 

June  30   11 

Sept.  30-11 

Dec.  31-11 

73               37', 

62             26.595 

36 

92             2595 

y.i           4.v, 

47                12', 

Mar.  31-12 

June  30-12 

Sept    30-12 

*                      * 

Total  for  21  months.  . 

1,814 

977            54% 

345             19% 

492               _7 

*In  this  table  the  figures  for  the  last  quarter  of  the  biennial  period  are 
not  included  inasmuch  as  the  returns  are  not  yet  completed. 

These  returns  show  that  of  the  1,814  cases  of  diphtheria  which  were 
known  to  exist  by  laboratory  examination  only  54  per  cent  were  released 
after  having  had  two  consecutive  negatives  according  to  the  regulations  of 
the  Board;  19  per  cent,  so  far  as  we  know,  were  released  after  having  ob- 
tained only  one  negative;  and  in  27  per  cent  no  negatives  were  obtained. 
Whether  or  not  the  individuals  concerned  in  the  last  two  groups  were  re- 
leased on  a  time  limit  cannot  be  determined  from  the  information  available. 
It  will  be  interesting  to  compare  these  results  with  those  which  we  will 
obtain  after  the  follow-up  system,  which  is  to  be  instituted  during  the  next 
biennial  period,  is  adopted. 

Apparently  some  of  the  physicians  are  beginning  to  appreciate  the 
value  of  the  cultural  method  for  release  from  quarantine  for  we  find  that 
during  the  last  quarter  for  which  statistics  are  available,  the  increase  in 
the  number  of  individuals  who  were  released  on  two  negatives  is  very 
great,  practically  four-fifths  of  the  individuals  infected  being  released  in 
this  way.  Whether  or  not  this  is  by  accident  cannot  be  determined  but  it 
is  possible  that  the  season  of  the  year  had  some  bearing  upon  the  matter. 
This  would  be  the  time  of  year  when  many  people  would  like  to  get  away 
for  their  summer  vacation  and  would  prefer  a  rapid  method  for  release  from 
quarantine  rather  than  waiting  for  the  legal  six  weeks  period. 

An  analysis  of  the  tolal  number  of  examinations  that  have  been  made 
for  diphtheria  may  be  shown  in  the  following  table  V,  derived  from  quarterly 
reports  made  to  the  Board.  The  number  of  examinations  for  each  quarter 
is  shown. 
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TABU.    V 


Quarti  r  I  indim 


Dei  31  10. 
Mar  31  n 
June  30  1 1 
Sepi  30  11 
Dec   31    11 

Mar    31     1-' 

June  30  !-' 
Sept.  30  12 


Number  of 
Bxaminal  ione 


1.700 
2,450 
2,639 
1,686 
5,984 

5,567 
2,01  1 


Number  of 

Number  <>f 

Positive 

Number  of 

Ph 

\  siciana 

S.547 

:{.->!• 

J7I 

780 

Mis 

169 

816 

233 

J  17 

153 

1  1-' 

17:i 

2.684 

357 

227 

973 

186 

228 

1.687 

:>7 

186 

H6 

1  I.". 

137 

Number  ol 
Localities 


21 1 1 
268 

2X2 

2:2 

225 
241 
186 
139 


While  these  statistics  are  not  exact  in  the  sense  that  they  are  an  ac- 
curate record  of  the  exact  Dumber  of  cases  of  diphtheria  occurring  in  the 
state,  they  do  indicate  in  round  figures  the  relative  seasonal  incidence  of 
the   disease. 

It  appears  from  this  table  that  from  September  until  June,  a  period 
when  the  various  schools  throughout  the  state  are  in  session  that  the  num- 
ber of  cases  of  diphtheria  is  greatest  and  that  during  the  same  period  the 
number  of  specimens  sent  in  for  examination  is  also  greatest.  During  the 
summer  months,  when  there  is  a  vacation  period  in  the  schools  there  is  a 
marked  Calling  off  not  only  in  the  actual  number  of  cases  of  diphtheria  but 
a!so  in  the  number  of  cultures  sent  for  examination.  In  the  table,  the 
large  number  obtained  during  the  quarter  ending  June  30,  would  seem  to  be 
an  exception  to  the  generality  so  stated.  This  is  accounted  for  by  the  fact 
that  during  this  quarter  a  large  epidemic  involving  some  4,000  examina- 
tions, by  means  of  which  l'71  positive  cases  were  found  by  laboratory  ex- 
aminations, occurred  at  the  State  Hospital  for  the  Insane  at  St.  Peter.  If 
the  number  of  <  xaminations  for  the  St.  Peter  epidemic  be  subtracted  from 
the  total  number  for  the  quarter,  we  find  that  only  some  1,500  specimens 
were  sent  for  examination  and  that  there  were  only  116  positive  cases  found. 
These  figures  bear  out  the  theory  generally  accepted  by  those  who  have 
had  much  work  in  diphtheria  that  the  diphtheria  incidence  is  a  matter  of 
opportunity  for  conveying  infection  from  one  individual  to  another  and 
not  a  question  depending  upon  climatic  conditions  or  the  relative  response 
ni  sensitive  organs  at  different  periods  in  the  year.  In  our  experience  the 
incidence  of  diphtheria  depends  upon  the  density  of  population.  Other 
factors  may  take  a  small  part  but  undoubtedly  this  is  the  main  factor  con- 
cerned in  the  spread  of  the  disease. 


DIPHTHERIA    EPIDEMICS. 

During  the  biennial  period  eighteen  epidemics  of  diphtheria  occurring 

in  situations  where  then  were  large  collections  of  people  exposed  to  in- 
fection ha\e  been  investigated  by  the  cultural  method.  These  are  listed 
in  table   VI   below. 

In  handling  diphtheria  epidemics  bv  the  cultural  method  slight  varia 
tions  from  the  procedure  which  obtains  in  the  routine  work  occur.  These 
variations  are  adaptations  from  the  routine  method  for  the  purpose  of  taking 
care  of  the  large  cumber  of  individuals  which  may  have  been  exposed.  The 
"filter"   methbd    is   one   thai    has   been   adopted    for   a    long   time   in    this   state 
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and    has    already    been    adequately    described    in    previous    communications 
from  this  laboratory. 

Where  a  large  number  of  people  may  have  been  exposed  to  a  diphtheria 
infection  it  is  necessary  to  take  a  large  number  of  cultures  in  order  to  de- 
termine the  infected  individuals.  The  presence  or  absence  of  diphtheria 
bacilli  in  the  nose  or  throat  of  an  individual  exposed  to  diphtheria  infection 
cannot  be  determined  by  physical  examination  nor  by  clinical  symptoms. 
The  only  safe  method  for  determining  whether  or  not  diphtheria  bacilli  are 
present  in  an  individual  exposed  to  infection  is  the  cultural  method,  and 
it  provides  at  the  same  time  the  best,  quickest  and  safest  means  for  con- 
trolling an  epidemic  or  aborting  a  threatened  epidemic.  An  abundance  of 
evidence  in  the  support  of  this  statement  can  be  found  in  the  careful  perusal 
of  statistics  which  are  available  in  our  records. 

Where  a  considerable  population  has  been  exposed  to  diphtheria,  in 
order  to  determine  the  infected  individuals,  it  is  necessary  to  take  cultures 
from  both  nose  and  throat  of  every  individual  who  has  in  any  way  been  ex- 
posed to  the  infection.  Such  a  procedure  will  naturally  throw  a  tremendous 
amount  of  work  suddenly  upon  the  laboratory  so  that  means  have  to  be 
taken  to  lighten  the  work  as  much  as  possible  in  order  that  the  results 
may  he  obtained  as  rapidly  as  it  is  consistent  with  accuracy.  For  this 
reason,  during  an  epidemic  or  where  an  epidemic  is  expected,  the  pre- 
liminary nose  and  throat  cultures  taken  for  the  determination  of  infected 
individuals  are  sown  on  one  culture  tube  rather  than  on  separate  culture 
tubes.  In  this  way  the  number  of  laboratory  examinations  is  cut  in  half 
and  we  find  by  experience  that  there  is  no  diminution  in  the  efficiency. 

This  is  explained  by  the  fact  that  where  an  epidemic  is  in  progress 
or  expected,  individuals  are  put  under  restraint  in  a  "filter-'  rciom  when 
diphtheria  bacilli  or  suspicious  organisms  are  found.  In  dealing  with  such 
epidemics  we  find  that  our  number  of  reserved  diagnoses  is  considerably 
larger  than  the  number  which  obtains  in  the  ordinary  routine  work,  owing 
to  the  fact  that  we  will  more  freely  make  use  of  the  reserved  diagnosis, 
knowing  that  the  case  is  under  control  and  knowing  that  individuals  will 
be   released    from    restraint    should    subsequent    cultures    prove    negative. 

The  exact  method  of  handling  an  epidemic  in  the  field  is  described 
in  the  report  of  the  Epidemiological  Division.  Usually  if  such  an  epidemic 
occurs  in  a  locality  where  they  have  had  no  previous  experience  a  trained 
investigator  from  the  Epidemiological  Division  will  visit  the  locality  and 
give  instructions  concerning  the  proper  method  of  taking  cultures  from  a 
large  number  of  individuals.  A  little  practice  renders  this  process  a  com- 
paratively easy  one  which  can  be  accomplished  in  much  less  time  than 
might  be  expected.  In  order  to  further  relieve  the  laboratory  worker 
seme  of  the  clerical  work  is  done  by  the  investigator  at  the  time.  In  ad- 
dition to  culture  outfits  which  are  sent  out  "in  bulk"  from  the  laboratory, 
the  investigator  takes  with  him  special  diphtheria  cards  which  have  the 
following  form: 
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PATIENT 

1 

>P. 

\I)I)WI  SS 

\<il 

SI  \                 Rl  SIDI  N^l 

Date 
( lulture 

Diagnosis                     No.                      Findings                '              No.               Findings 

These  can  be  easily  adapted  to  almost  any  condition  of  affairs  that  is 
ordinarily  met.  In  the  ordinary  routine  that  occurs  in  school  epidemics,  for 
instance,  the  investigator  will  take  the  cultures  from  nose  and  throat  of 
the  child,  will  then  hand  the  inoculated  culture  tube  with  one  of  the  cards 
to  the  child  who  takes  both  card  and  culture  tube  to  the  teacher.  The 
teacher  is  of  course  familiar  with  the  child's  name  and  writes  the  name  of 
the  child  and  the  particular  class  or  ream  in  which  the  child  is  on  the  card 
and  at  the  same  time  writes  a  serial  number  on  the  card  and  on  the  cul- 
ture tube.  In  this  way  an  easy  means  o:  identification  of  both  culture 
tubes  and  cards  is  obtained.  Both  are  given  a  laboratory  serial  number 
when   they  arrive   in   the   laboratory. 

We  And  that  by  this  method  little,  it'  any,  confusion  is  evidenced  and 
that  there  is  practically  no  mixing  of  cultures  or  cards.  These  cards  are 
filled  out  by  tin-  i.  achi  r  i  nly  at  the  time  the  first  cultures  are  taken.  They 
remain  on  file  in  the  laboratory  and  are  used  for  the  history  of  each  case 
during  the  course  ot  the  epidemic.  All  nose  and  throat  cultures  subsequent 
to  the  first  are  taken  on  separate  nose  and  throat   culture  tubes. 

rABLI     \  I 
SHOWIMi    SPECIAL    DIPHTHERIA     EXAMINATIONS.     MUM:    DURING    EPIDEMICS 
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This  table  shows  some  interesting  features  and  a  sufficient  num- 
ber of  epidemics  has  been  investigated  to  give  almost  all  the  possible  varia- 
tions that  many  occur  so  that  the  figures  which  have  been  obtained  will  be 
a  fair  index  of  the  resulfs  which  may  be  expected  in  any  case  from  adopt- 
ing this  method  of  handling  diphtheria  epidemics.  The  population  involved 
in  the  various  epidemics  has  been  of  a  varying  character  but  for  the  most 
part  the  epidemics  have  occurred  in  schools  of  various  kinds. 

In  one  epidemic,  namely,  that  occurring  in  Southeast  Minneapolis,  it 
was  a  question  of  a  milk  epidemic,  and  the  population  infected  was  to  a 
certain  extent  limited  to  the  driver's  route,  although  many  of  the  individuals 
infected  were  assembled  in  more  or  less  intimate  contact  in  the  class  rooms 
of  the  University.  On  the  other  hand,  several  epidemics  occurred  in  hos- 
pitals, two  separate  and  distinct  ones  occurring  in  the  University  Hos- 
pital and  a  large  epidemic  occurring  in  the  hospital  for  the  insane  at  St. 
Peter  and  a  smaller  one  in  a  similar  institution  at  Fergus  Falls. 

In  analyzing  the  figures,  it  will  be  seen  that  on  an  average  in  the  vary- 
ing conditions  that  have  obtained,  out  of  every  ten  individuals  exposed  one 
will  carry  diphtheria  bacilli  with  or  without  symptoms  of  the  disease.  This 
proportion  varies,  depending  to  a  considerable  extent  upon  the  length  of 
time  that  has  elapsed  between  the  occurrence  of  the  first  case  and  when 
a  control  of  the  epidemic  was  begun.  The  longer  this  time  the  higher  will 
the  percentage  of  individuals  who  will  be  infected.  For  instance,  in  the 
epidemic  at  St.  Peter  this  period  was  probably  greater  than  in  any  cf  the 
other  epidemics  studied  and  we  find  there  the  proportion  of  infected  in- 
dividuals was  much  larger,  practically  one  out  of  every  five  of  the  total 
population  at  the  institution  being  infected.  On  the  other  hand,  in  the  first 
epidemic  at  the  University  Hospital,  where  the  disease  was  early  discovered, 
we  find  that  the  proportion  was  only  one  in  fifteen.  At  Two  Harbors, 
where  the  possibilities  of  infection  were  not  quite  so  great  as  at  the  Univer- 
sity Hospital,  we  find  that  the  proportion  is  even  smaller,  and  here  we  find 
that  only  one  in  twenty  individuals  were  infected. 

Looking  at  the  totals  which  have  been  obtained,  we  find  that  some 
12,000  examinations  were  made,  resulting  in  the  finding  of  670  positive 
cases  in  a  total  number  of  6,215  individuals  examined;  5,369  individuals 
were  found  free  from  diphtheria  organisms  upon  examination  of  single  nose 
and  throat  cultures.  From  these  figures  it  can  be  determined  that  the 
remaining  7,390  examinations  were  necessary  to  make  a  diagnosis  and  re- 
lease from  quarantine  670  individuals.  Of  these  7.390  cultures,  760  were 
single  cultures,  i.  e.,  nose  and  throat  cultures  planted  on  one  tube,  and 
were  for  the  purpose  of  diagnosis,  so  that  subtracting  these,  we  find  that 
6,630  cultures  were  examined  to  release  670  individuals.  These  were  sep- 
arate nose  and  throat  cultures,  i.  e.,  nose  and  throat  cultures  planted  on 
separate  tubes,  so  that  dividing  by  two  it  can  be  determined  that  3,315 
examinations  were  made  for  670  individuals,  i.  e.,  on  an  average  five  ex- 
examinations  were  necessary  to  release  an  individual  who  had  been  quaran- 
tined, whether  it  was  a  clinical  case  cr  a  case  determined  by  laboratory 
examination  in  which  clinical  symptoms  did  not  exist. 

In  these  epidemics  instructions  are  given  to  have  cultures  sent  from 
those  in  quarantine  twice  a  week  until  the  first  negative  is  obtained,  when 
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cultures  for  a  subsequent  negative  are  sent  on  the  succeeding  clay.  From 
this  it  can  be  determined  that  it  took  on  an  average  fifteen  days  to 
release  an  Individual  from  quarantine  by  the  cultural  method,  in  this  state 
the  legal  time  limit  for  diphtheria  quarantine  is  six  weeks,  so  that  these 
Bgures  demonstrate  a  saving  i  t  practically  two  thirds  of  the  ordinary  quar- 
antine period.  It  should  be  understood  thai  as  a  rule  in  each  one  of  these 
epidemics  release  from  quarantine  was  by  the  cultural  method,  although  a 
few  exceptions  did  occur  which  will  be  noted  in  discussing  the  separate 
epidemics,  bul  these  arc  not  of  a  sufficient  number  to  alter  in  any  way 
the  general  results. 

It  will  not  be  necessary  bo  discuss  in  detail  each  one  of  these  separate 
epidemics  as  the  same  general  principles  have  been  employed  in  all  with 
variations  adapted  for  each  particular  locality.  Several  of  these  epidemics, 
however,  do  present  features  which  are  different  from  those  which  ordinarily 
obtain    and    these    deserve   a    more   extended    description. 

DIPHTHERIA     EPIDEMIC      IN      SOUTHEAST     MINNEAPOLIS. 

In  May.  L911,  diphtheria  was  discovered  by  Dr.  W.  H.  Condit,  a  local 
physician,  In  one  of  the  boarding  houses  where  a  number  of  students  at- 
tending the  University  lived.  At  the  same  time  several  other  individuals 
situated  in  different  houses  came  down  with  diphtheria.  These  cases  ap- 
peared suddenly  all  about  the  same  time  in  a  district  which  previously  had 
been  free  from  diphtheria.  Inasmuch  as  it  became  apparent  that  numbers  of 
University  students  had  been  exposed,  an  investigation  was  deemed  neces 
Bary.  In  this  investigation  the  board  of  health  of  the  city  of  Minneapolis,  the 
University  health  and  sanitary  committee  and  the  Laboratory  Division  of 
the  State  Board  of  Health  all  co-operated.  From  the  distribution  of  the 
disease  in  the  primary  cases  found,  it  became  apparent  that  some  factor 
other  than  contact  was  at  work.  All  cases  which  occurred  were  found  to 
exist  on  one  route  of  a  certain  dairyman.  These  cases  were  not  scattered 
throughout  his  entire  distribution  area,  hut  were  more  or  less  limited  to 
the  immediate  vicinity  of  the  University,  indicating  that  only  a  porticn  of 
his  milk  rout"  was  infected  Examination  of  the  dairy  was  undertaken 
by  the  Minneapolis  board  of  health,  who  assigned  Dr.  H.  M.  Guilford  to  the 
work.  To  him  should  be  given  a  good  deal  of  credit  for  the  success  with 
which  the  epidemic  was  treated.  Cultures  were  taken  from  all  individuals 
who  had  any  part   in  the  handling  (  t  the  milk. 

In  the  herd  there  were  about  thirty  cows  which  were  milked  by  four 
men,  the  milking  being  done  directly  into  open  pails.  One  of  these  four 
men,  upon  examination,  was  found  to  have  granular  forms  of  diphtheria 
bacilli  in  his  throat.  He  had  not  then  nor  recently  been  suffering  from  sore 
throat  i  r  any  symptoms  of  diphtheria.  He  was  apparently  simply  a  carrier 
of  the  organisms.  His  employment  was  thai  of  milker,  and  he  had  nothing 
to  do  with  the  distribution  of  the  milk  throughout  the  distribution  area. 
No  primary  cases  were  found  who  hail  not  been  supplied  with  milk  from 
this  dairy.  Cultures  were  Immediately  taken  from  all  consumers  of  milk 
from  this  particular  dairy  and  from  all  individuals  who  had  come  into  con- 
tact with  them.  The  cases  were  scattered  for  the  most  part  in  the  various 
boarding  and  fraternity  houses  in  which,  as  a  rule,  a  i  msiderable  number 
of  indi\  iduais  resided. 
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During  the  epidemic  673  examinations  were  made  by  this  laboratory 
for  221  individuals,  of  whom  67  showed  diphtheria  bacilli,  150  showed  no 
diphtheria  bacilli  and  4  of  whom  were  reserved.  This  did  not  include 
all  the  examinations  that  were  made  as  some  examinations  were  made 
in  the  laboratory  of  the  city  board  of  health.  An  analysis  of  all  the  records 
show  that  during  the  epidemic  68  cases  had  some  symptoms  of  diphtheria 
and  showed  the  presence  of  diphtheria  bacilli  in  their  noses  or  throats; 
30  other  individuals  carried  diphtheria  bacilli  without  showing  any  signs 
of  the  disease.  There  subsequently  devoloped  seven  secondary  or  contact 
cases.  The  infected  individuals  were  scattered  fairly  widely  over  South- 
east Minneapolis,  in  many  cases  there  being  not  more  than  one  individual 
in  a  single  house  infected.  In  one  instance  out  of  a  family  of  ten,  including 
the  nurse,  nine  showed  diphtheria  bacilli,  the  father  alone  being  free  from 
the  organisms.  In  all,  forty  houses  were  quarantined.  The  first  case 
was  reported  on  May  19  and  the  first  sick  individual  was  released  from 
quarantine  on  June  2  and  the  last  one  on  June  25,  so  that  the  epidemic 
lasted  less  than  six  weeks.  Of  those  individuals  who  were  sick,  the 
majority  had  the  disease  in  a  very  mild  form,  only  twelve  being  at  any 
time  very  sick.     There  was  but  one  death. 

The  epidemic  is  remarkable  in  several  features.  In  the  first  place 
the  organisms  were  apparently  of  very  low  virulence  as  only  a  few  of  the 
individuals  infected  were  very  sick  and  only  a  very  small  proportion  of 
those  exposed  showed  diphtheria  bacilli.  It  should  be  taken  into  account 
that  the  primary  exposure  to  the  milk  infection  occurred  on  a  Friday  and 
that  on  the  following  Saturday  and  Sunday  numbers  of  house  parties  had 
been  arranged  in  which  were  gathered  together  groups  of  individuals, 
some  one  or  more  in  almost  each  group  having  been  exposed  and  others 
of  whom  had  not  been  exposed  to  the  primary  infection.  In  addition  to  this, 
regular  classes  at  the  university  were  in  session.  In  spite  of  all  these 
opportunities  for  contact  infection,  there  were  only  seven  secondary  cases 
so  far  as  could  be  discovered. 

The  epidemic  covered  a  very  short  period  of  time,  lasting  only  thirty- 
seven  days  after  the  first  case  had  been  reported.  The  average  length 
of  quarantine  for  carriers  was  about  eight  days.  The  individuals  showing 
diphtheria  bacilli  were  rigidly  excluded  from  all  classes  at  the  university 
and  in  this  way  after  the  epidemic  was  once  discovered  the  spread  was 
undoubtedly  limited  to  a  very  great  extent. 

EPIDEMICS    AT    THE     UNIVERSITY     HOSPITAL. 

Early  in  September,  a  case  upon  which  skin  grafting  had  been  done 
was  discovered  in  the  University  Hospital,  complaining  of  a  sore  throat. 
The  bacterial  examination  of  the  throat  and  later  the  bacterial  examination 
of   the   wound    itself   showed   diphtheria   bacilli. 

Cultures  were  immediately  taken  from  all  inmates  and  employes  of 
the  hospital  and  diphtheria  bacilli  were  found  in  eighteen  other  individuals 
of  whom  five  were  nurses  and  one  the  house  surgeon. 

Inasmuch  as  at  this  time  the  University  Hospital  was  just  about  to 
move  from  its  old  quarters  into  the  new  hospital,  release  was  given  only 
upon  three  successive  negatives  in  order  to  exclude,  if  possible,  any  diph- 
theria gaining  entrance  into  the  new  Elliott  Memorial  Hospital.  In  all  872 
examinations  were  made. 

Whether  or  not  these  precautions  were  effectual  or  whether  a  new 
infection  occurred  could  not  be  accurately  determined,  but  some  two  months 
later  diphtheria  reappeared  this  time  in  the  new  hospital.  Cultures  were 
taken  from  all  of  the  inmates,  numbering  in  all  234  and  24  individuals 
found  in  whom  diphtheria  bacilli  were  present. 

It  is  probable  that  there  were  two  distinct  epidemics,  the  second  one 
being  caused  by  a  second  infection  independent  altogether  of  the  first  in- 
asmuch as  extreme  precautions  were  used  to  be  sure  that  no  infected 
individuals  were  transferred  to  the  new  institution. 
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DIPHTHERIA     AT     THE     STATE     AGRICULTURAL     SCHOOL. 

The  epidemic  occurring  at  the  Agricultural  School  is  of  Bpecial  Inter 
est  Inasmuch  as  it  exemplifies  the  successful  manner  in  which  an  epidemic 
of  this  character  may  be  bandied  by  the  use  of  cultures  and  isolation  bud 
sequent  upon  laboratory  findings. 

The   origin    of   t    •  oic   at    the    Agricultural    School    could   not   be 

definitely  traced.  However,  on  November  !.  1911,  a  clinical  case  of  dipb 
theria  occurred  which  showed  the  presence  of  diphtheria  bacilli  in  the 
membrane.  On  November  10,  a  second  case  was  discovered  and  on  the 
12th  two  cases  and  on  the  13th  two  case-,  cultures  had  been  taken  in  a 
very  thorough  manner  of  sixteen  individuals  who  had  been  more  or  less 
exposed  and  in  these  people  up  to  November  13,  six  eases  of  diphtheria 
had   been   found. 

The  authorities  al  the  Agricultural  School  became  alarmed  and  sought 
assistance  of  the  state  Hoard  oi  Health.  An  investigator,  Dr.  A.  J.  Ches- 
ley  from  the  Epidemiological  Divisfon,  was  sent  to  the  school,  who  took 
Cultures  from  all  who  appeared  to  have  been  in  any  way  in  contact  with 
any  of  the  clinical  cases  which  had  already  been  discovered.  These  cul- 
tures were  taken  on  November  1".  The  epidemic  lasted  from  this  date 
until  December  I'll,  from  four  hundred  and  eight  persons  cultures  were 
obtained,  in  forty-two  of  which  diphtheria  bacilli  were  found.  Of  these 
forty-two,  eleven  were  clinical  cases  and  the  remaining  thirty  one  labor- 
atory cases. 

It  is  not  possible  to  give  subsequent  cultural  data  on  all  of  the  clinical 
cases  inasmuch  as  some  only  were  treated  at  the  Agricultural  School,  others 
going  to  the  different  hospitals  of  the  Twin  Cities  or  to  their  nearby 
homes  and  so  fell  under  the  jurisdiction  of  the  particular  health  officer  where 

they     were    treated. 

Some  1,200  cultures  were  taken  in  all.  The  epidemic  lasted  fifteen 
days  after  the  state  Hoard  of  Health  took  charge,  with  the  exception  of 
one  case  who  became  a  chronic  carrier.  This  individual  had  some  trouble 
in  his  upper  respirator]  passages  and  retained  diphtheria  bacilli  for  a 
\er.    much   longer  period   of   time. 

On  November  22  during  tin-  progress  of  the  epidemic  it  became  m 
sary  in  the  school  work  for  certain  individuals  to  commence  the  study  of 
butter  making.  In  order  to  prevent  any  possible  infection  of  the  butter  bj 
individuals  who  might  have  been  infected  and  who  escaped  notice,  all  who 
were  taking  this  particular  course  were  again  subjected  to  the  cultural  test 
In  none  of  these  were  any  diphtheria  bacilli  found  so  that  not  only  the 
clinical  history  but  also  cultures  so  far  as  these  individuals  were  con- 
cerned showed  that  they  were  free  from  diphtheria  bacilli,  and  it  also  in- 
dicated that  the  proper  selection  of  cases  upon  whom  cultures  should  have 
originally   been  taken  was  a  good  one. 

Of  the  first  cultures  that  wire  received,  two  hundred  and  forty  two  in 
number,  twenty-four  showed  diphtheria  bacilli.  Within  the  next  four  days 
nine  more  cases  were  discovered,  from  then  until  the  end  of  the  epidemic, 
twelve  days  in  all,  only  three  additional  cases  were  discovered  by  the 
cultural  method.  These  results  are  in  marked  contrast  to  what  occurs  when 
an)   other  method  of  handling  an  epidemic  is  used. 

TYPHOID    FEVER. 

The  work  of  the  Laboratory  Division  relating  to  typhoid  fever  comes 
under  two  heads:  First,  methods  "i  diagnosis,  and  second,  methods  of 
prophylaxis. 
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Methods  of  Diagnosis:  The  laboratory  method  used  in  typhoid  fever 
to  assist  the  physician  in  arriving  at  an  accurate  diagnosis  of  the  disease 
is  the  Widal  reaction.  In  state  work  the  obtaining  of  blood  cultures  by 
the  various  means  is  a  difficult  procedure  inasmuch  as  it  is  almost  im- 
possible to  transport  any  such  blocd  cultures  to  the  laboratory  for  in- 
cubation and  subsequent  determination  of  the  bacterial  content.  Experi- 
ments are  being  undertaken  with  the  hope  of  being  able  to  devise  a  solid 
media  upon  which  cultures  from  the  blood  or  from  the  stools  may  be 
shipped,  but  up  to  date  no  medium  satisfactory  for  this  purpose  has  been 
found.  In  the  laboratory  therefore  the  diagnostic  aid  which  is  used  is  the 
W'idal  reaction. 

A  good  deal  of  controversy  exists  concerning  the  wet  and  dry  methods 
and  between  the  gross  and  microscopic  methods  of  doing  the  reaction, 
but  there  is  no  doubt  of  the  fact  that  in  state  work  the  dry  method  is  the 
one  best  adapted  for  obtaining  uniform  successful  results.  By  using  this 
method,  dangers  arising  from  breaking  specimens  in  transit  or  alterations 
in  the  character  of  the  fluid  by  freezing  are  entirely  eliminated. 

The  outfit  in  use  in  this  laboratory  for  obtaining  the  specimen  has 
already  been  described  in  the  Journal  of  Infectious  Diseases,  Supplement 
No.  1,  page  315. 

No  changes  either  in  the  method  of  obtaining  the  blood  or  the  method 
of  making  the  actual  test  have  been  made,  except  some  minor  changes  in 
the  data  blank   which  now  read  as  follows: 

TYPHOID    DATA    BLANK. 

MINNESOTA     STATE    HOARD    OF    HEALTH     LABORATORY     DIVISION. 

(University  of   Minnesota),   Minneapolis. 

Date  and    hour   of   collection 

Patient's   name P.    O.   address 

Patient's  residence County   of 


:i  Tow  nship,   village,   city. 

Physician's    name Address 

Health   officer's   name Address 

Has  this  case  been  reported  upon  before? Tf  so.  give  previous  case  No 

Patient's  age Sex Temperature 

How  long  since  disease  commenced? 

What  is  the  supposed  source  of  infection? 

When,   if  ever  before,   has  the  patient  bad  typhoid  fever? 

Physician's  diagnosis Do   you   desire  a    telegraphic  report? 

"Strike  out  words  which  do  not    apply.  Remarks   (OVER) 

A  certain  amount  of  difficulty  had  been  experienced  from  the  fact 
that  some  of  the  physicians  were  not  sufficiently  careful  to  see  that  the 
blood  was  dried  before  the  packet  was  closed.  For  this  reason  printed 
across  the  face  of  the  data  blank  in  red  ink  is  a  special  warning  regarding 
this  point. 

In  making  the  test  in  the  laboratory  several  different  strains  of  ty- 
phoid having  satisfactory  motility  are  kept  ready.  These  strains  have  been 
isolated  from  different  individuals.  One  strain  that  had  been  in  use 
in  the  laboratory  for  a  long  time  was  isolated  by  Dr.  F.  F.  Wesbrook  from 
the  city  water.  Most  of  the  other  ones  have  been  obtained  from  widely  dif- 
ferent sources,  one  coming  from  Dr.  Gordon  Bell  of  Winnipeg.  The  or- 
ganisms which  are  being  constantly  used  for  daily  tests  are  sowed  out  on 
agar,  incubated  for  twenty-four  hours  and  then  kept  in  (lie  icebox  for  one 
month,  after  which  time  an  inoculation  is  made  into  broth  and  incubation 
over   night   at  room    temperature   allowed    and    the    fluid    is    used    the    next 
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day  tor  performing  the  tests.  A  dilution  of  1:50  or  the  serum  is  used 
instead  of  the  dilution  in  1  ::'.">  originally  employed.  A  specimen  is  reported 
positive  only  when  there  is  agglutination  and  a  loss  of  motility.  Where 
either  of  these  factors  is  tacking,  the  specimen  is  reported  as  atypical. 
Where  both  factors  are  totally  lacking,  tin-  Bpecimen  is  reported  as  nega- 
tive. 

The    reports    are    sent    on    blanks    of    the    Bame    size    as    those    used    in 
making   diphtheria    reports,    which    hear    the    following    printing: 

X...  ill'. 

TYPHOID    REPORT. 

LABORATORY    DIVISION    MINNESOTA    STATE    BOARD    OF    HEALTH. 

University    Campus.    Minneapolis. 

Examination    No Received 

Patient's  name Sanitary  district 

Physician's    name Address 

Health  officer'   name Vddress 

W'id.il  reaction 

Remarks 


:  i  over  i 

i!    Reported 

O  R.   II     MULLIN,    Director.     Per 

Bacteriologist. 

On  the  reverse  side  is  printed  an  interpretation  of  the  results  which 
have  been  obtained,  which  reads  as  follows: 

Note  oarefully: 

1.  Blood  must  he  dry  when  sent,  otherwise  opportunity  for  contamination  is 
afforded,  ami  a  satisfactory  examination  is  impossible. 

2.  "Present  1:50"  means  thai  the  solution  of  one  fart  •  »f  blood  in  fifty  parts 
..f  distilled  water  has  U:>-  propertj  'it'  arresting  the  motility  of,  ami  clumping 
typhoid   bacilli  added   to  it   from  a   fresh   culture.     This   indicates   that    the   patient 

is   new.   or    recently   has   i n,    Infected    with    B.    typhosus,      fin   over   90   per   cent 

nf  Buch  cases  the  patient  has  enteric  or  typhoid  fever.  Bui  reactions  sometimes 
persist  rrom  previous  typhoid  infection,  in  all  cases  the  possibility  nf  a  latent 
complication  or  obscure  infection  with  B.  typhosus,  e.  jr..  abscess,  cholecystitis, 
meningitis,   pleurisy  tuld    he   borne   in   mind.) 

3.  "Atypical"  means  that  clumping  nf  the  added  bicilll  without  a  correspond- 
ing loss  iii  motility  or  vice  versa,  or  some  other  anomalous  reaction  Is  found.  This 
maj    Indicate: 

■  a  i  Typhoid  infection  is  tun  recent  to  afford  typical  reaction.  (The  reac- 
tion usually   appears  in  two  to  eight  days  after  unset   nf  symptoms.) 

i  in  Error  in  collecting  blood,  such  as  tin  little  blood  or  nol  drying-  Mood. 
both  rendering  accurate  dilution  impossible;  or  the  Introduction  of  extraneous 
mat  erlals. 

4.  "Absent   1:50"  may  indicate 

■a  i     ai.si mi    of  typhoid   infection. 

•  In     That    it    is    ton    early    in    the   disease    for   the   appearance   of   the   reaction. 

Rarely  the  reaction  is  delayed   beyond   the  second  week. 

.\    Bingle   negative   reporl    is   of  ni  -tii     value.     The   e\  >mes 

conclusive  with  each  additional  negative  examination. 
Remarks: 

in  all  eases  where  tie-  reaction  ;s  absent  physicians  are  urged  to  send  other 
specimens  at  frequent  intervals.  All  eases  nf  typhoid  Infection  must  be  reported 
to  the   local   health   officer.    If  a    local   ordinance   in   that  sts;    otherwise 

tu    Br.    II.    M.    Bracken,    secretary    ><(   the    Minm  Board    nf    Health 

Paul.  Minn.  On  request,  the  State  Board  of  Health  will  furnish  circulars  >>f  in- 
formation in  patients. 

The  work  on  the  examination  of  blood  from  suspected  typhoid  patient- 
is   tabulated    in     Table   VIl: 
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This  is  particularly  true  in  epidemics  which  have  occurred  at  Mankato 
and  Two  Harbors.  This  is  rather  unfortunate  because  in  such  epidemics 
the  exact  date  of  the  infection  is  usually  easy  to  demonstrate  and  valuable 
aid  might  be  derived  concerning  the  number  of  days  that  elapse  after  in- 
fection before  the  Widal  reaction  appears,  which  could  not  otherwise  be 
obtained  for  in  ordinary  cases  of  typhoid  fever  it  is  a  matter  of  some 
difficulty  to  fix  the  exact  infection.  Should  opportunity  present  itself  in- 
vestigations will  be  carried  on  in  the  future  in  order  to  obtain  data  on  this 
point.  Rather  an  interesting  study  has  been  in  progress  in  the  laboratory 
during  the  biennial  period  concerning  the  occurrence  of  the  Widal  reaction 
in  individuals  who  have  never  had  typhoid  fever  but  who  have  been  suf- 
fering from  other  diseases,  tuberculosis  being  the  disease  that  has  been 
selected.  In  every  case  where  a  specimen  of  sputum  has  been  examined 
and  tubercle  bacilli  demonstrated,  a  typhoid  outfit  has  been  sent  to  the 
physician  in  charge  of  the  case  witb  the  request  that  he  obtain  a  specimen 
of  blood  for  the  Widal  reaction.  During  the  biennial  period  260  specimens 
of  such  a  character  have  been  obtained  in  which  there  was  no  previous 
history  of  typhoid  fever  obtainable.  Of  these,  240  gave  no  reaction,  7  gave 
an  atypical  reaction  and  13  gave  a  positive  reaction. 

During  the  biennial  period  the  preparation  of  a  typhoid  prophylactic 
has  come  to  form  part  of  the  routine  work  of  the  laboratory.  The  so-called 
typhoid  vaccines  which  consist  of  cultures  of  the  typhoid  organism  killed 
by  heat  have  been  prepared  by  this  division  for  distribution  among  state 
institutions.  At  the  same  time,  upon  request,  private  individuals  are 
sometimes  supplied  with  the  vaccine.  The  culture  which  is  used  in  the 
production  of  vaccine  was  obtained  from  Dr.  John  F.  Anderson  of  the 
Hygienic  Laboratory,  United  States  Public  Health  Service,  and  is  the  same 
that  is  used  by  the  United  States  army.  The  method  of  preparing  vaccine 
is  that  employed  in  the  Hygienic  Laboratory,  and  the  vaccine  is  put  up  in 
small  glass-stoppered  vials,  capacity  10  c.c,  sealed  by  means  of  paraffine. 
Each  vial  will  hold  a  sufficient  amount  of  vaccine  to  completely  vaccinate 
four  individuals  and  bears  a  label  showing  the  size  of  the  dose  that  should 
be  given  upon  each  inoculation.  Accompanying  the  vaccine  is  sent  a  letter 
of  instruction  to  the  physician  regarding  the  prophylactic,  which  reads  as 
follows: 

ANTI-TYPHOID    VACCINATION. 
DIRECTIONS    FOR    USE    AS    PROPHYLACTIC. 

Dosage — Three  doses  should  be  given  at  ten-day  intervals.  Each  cubic  centi- 
meter contains  one  thousand  million  typhoid  bacilli  killed  by  heat  and  preserved 
with  tricresol. 

The  first  dose  is  one-half  cubic  centimeter,  i.  e.,  five  hundred  million;  the 
second   and    third,    one    cubic    centimeter    each,    i.    e.,    one    thousand    million. 

The  yaccine  should  be  injected  into  the  subcutaneous  connective  tissue  (not 
into  the  muscle  or  skin)  of  the  arm,  at  the  level  of  insertion  of  deltoid,  by  means 
of  a  sterilized,   hypodermic  needle. 

Sterilization  of  the  skin  may  be  accomplished  by  using  first  soap  and  water, 
then  alcohol,  and  lastly   tincture  of  iodine. 

Contra-indications — Persons  not  in  good  health,  nor  women  at  or  near  the 
menstrual  period  should  not  be  inoculated.  The  drinking  of  alcoholic  beverages  at 
the  time  of  inoculation  or  before  full  recovery  should  be  restricted. 

Reactions — The  reaction,  if  any  occurs  a  few  hours  after  the  inoculation.  For 
that  reason  it  is  advisable  to  give  the  dose  late  in  the  afternoon  so  that  it  will 
come  during  sleeping  period,   for  as  a  rule  it  does  not  interfere  with  sleep. 

Local  reaction — As  a  rule  there  is  a  slight  local  reaction  at  the  point  of 
inoculation  consisting  of  a  red  and  tender  area,  varying  in  size  from  that  of  a 
pea  to  the  palm  of  the   hand. 

General  reaction — When  present,  shows  itself  by  malaise,  fever,  headache, 
occasional  chill,   nausea,   vomiting  or  diarrhea. 

The  severer  reactions  rarely  appear  in  children  and  young  people,  but  more 
commonly  in  those  who  have  had  typhoid  fever. 

Each    bottle   contains   enough   yaccine    to    completely    inoculate   four   persons. 

Shake   the  bottle  before  opening  it   each  time. 

Keep  in  cool,   dark  place. 

Do   not  use  vaccine  after  date  stamped   on   label. 

In  determining  the  dose  for  those  other  than  adults,  give  an  amount  which 
is  in  proportion  to  the  weight,  considering  one  hundred  and  fifty  pounds  as  the 
weight   of  an   adult. 
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TABIC   \  II 
SHOVVIN(i   ROUTINE   WIDAL   KXAMANITIONS 


Numl 

Quarter 

Number  of 

■  ive 

•  i  ive 

Atypical 

1  (ami- 

Number 

Number 

I  uding 

' 

1 

nations 

Physicians 

Localities 

i    in 

287 

266 

20 

755 

249 

191 

Mar.  31    1 1 

325 

75 

2  1 2 

v 

375 

189 

136 

June  30-1 1 

258 

66 

L87 

r> 

303 

111 

106 

Sept     30     1 1 

109 

163 

197 

19 

4(1(1 

186 

158 

,111 

11  I 

192 

is.", 

37 

181 

217 

171 

Mai    31    12 

J7I 

66 

203 

•  i 

316 

181 

122 

June  3(>   II' 

280 

34 

246 

ii 

336 

17s 

1 25 

Sept.  30   12 

7ii 

261 

3 

171 

1 25 

Total 

2.S67 

1,787 

127 

3,441 



Here  again  it  should  be  noted  that  the  figures  given  do  not  neces- 
sarily represent  the  actual  number  of  cases  of  typhoid  in  the  state  during 
the  biennial  period  but  are  simply  those  cases  from  which  specimens  have 
been  sent  in  by  the  attending  physician. 

The  relative  number  of  specimens  seni  in  for  the  corresponding  periods 
in  each  year  is  approximately  the  same  except  the  increased  number  noted 
in  the  Quarters  ending  December,  1910,  and  March,  1911.  During  this  time 
there  was  rather  a  severe  epidemic  of  typhoid  in  the  city  of  Minneapolis 
and  hence  the  number  of  specimens  sent  from  Minneapolis  was  very 
largely  increased. 

It  should  be  noted  that  there  "is  a  considerable  difference  in  the  use 
made  of  the  State  Hoard  of  Health  laboratory  by  the  physicians  of  Minne 
apolis  in  the  diagnosis  of  typhoid  fever  from  that  which  obtains  in  the 
bacteria!  diagnosis  of  diphtheria.  Practically  all  of  the  diphtheria  work 
is  done  in  the  laboratory  of  the  city  board  of  health  for  the  city  of  Minne 
apolis.  On  the  other  hand,  from  the  various  hospitals  of  the  city,  and  from 
numerous  physicians  of  Minneapolis  specimens  for  the  Widal  reaction  are 
sent  to  the  State  Board  of  Health  laboratories.  Whether  or  not  this  has 
been  continued  from  Che  time  when  the  facilities  of  the  city  laboratory 
were  not  adequate  for  the  work  it  is  difficult  to  determine.  It  must  be 
remembered,  of  course,  that  typhoid  is  not  a  quarantinable  disease  and 
that  therefore  the  question  of  quarantine  by  the  city  authorities  does  not 
arise  so  that  such  specimens  can  be  examined  in  the  State  Board  of  Health 
laboratories  without  interfering  with  the  work  of  the  Minneapolis  City 
Board    of    Health. 

It  is  a  matter  of  some  difficultj  to  thoroughly  impress  upon  physicians 
the  true  meaning  of  the  Widal  reaction.  Too  many  are  apt  to  believe  that 
the  failure  to  obtain  a  positive  reaction  on  a  single  examination  will  totally 
eliminate  typhoid  fever.  Such  an  idea,  of  course,  is  absolutely  erroneous. 
The  Widal  reaction  should  lie  looked  upon  simply  as  part  of  the  reaction 
which  occurs  in  an  individual  inflicted  with  typhoid  fever.  It  is  a  matter 
of  common  knowledge  thai  Clinical  symptoms  which  are  simply  other 
evidences  of  reaction  on  the  part  of  the  individual  vary,  so  that  the  clinical 
symptoms  of  all  cases  of  typhoid  fever  are  not  the  same.  It  is  reasonable 
to  expect,  therefore,  that  the  time  of  Incidence  of  the  Widal  reaction  will 
vary  for  exactly  the  same  reason  that  the  clinical  symptoms  vary.  We  do 
find,  however,  that  in  most  cases  of  typhoid  fever  the  Widal  reaction  will 
he  present  at  some  time  during  the  course  of  the  disease.  Occasionally  it 
does  iiu!  occni-  until  late  and  sometimes  jt  occurs  very  early  in  the  disease 
and  between  these  two  extremes  there  are  all  gradations  of  variation. 
Physicians  are  therefore  encouraged  to  send  in  frequent  specimens  taken 
during    the    course    of    the    dise.i 

Of  course  many  cases  of  typhoid  fever  occur  in  which  specimens  are 
not  sent  lor  examination  inasmuch  as  the  symptoms  of  the  case  make  a 
diagnosis  certain   without   applying  the  aid   given   by   laboratory  diagnosis. 


320 


FOURTH    BIENNIAL  REPORT   OF  Tils: 


So  far,  comparatively  little  demand  has  been  made  upon  the  laboratory 
for  this  vaccine.  In  one  instance  a  considerable  number  of  individuals  were 
vaccinated  at  one  time  Major  Butts,  commandant  of  the  University  Cadet 
Corps,  requested  that  such  of  the  university  cadets  as  volunteered  should 
be  given  the  benefits  of  this  method  of  protection  against  typhoid  fever. 
During  the  month  of  May,  1912,  135  cadets  were  inoculated.  In  only 
two  instances  was  the  reaction  sufficiently  severe  to  cause  the  student 
to  remain  from  the  classes  on  the  following  day  and  in  each  case  this 
severe  reaction  was  present  only  following  the  first  inoculation.  So  far  as 
can  be  learned  at  the  time  of  writing,  none  of  the  students  who  were  in- 
oculated, have  subsequently  come  down  with  typhoid  fever,  although  it 
cannot  be  ascertained  that  any  of  them  were  definitely  exposed  to  the 
disease. 

During  the  coming  biennial  period  it  is  hoped  that  a  more  general  use 
of  this  protection  against  the  disease  will  come  into  use  throughout  the 
state.  Undoubtedly  where  a  vaccine  can  be  prepared  at  such  a  small  cost 
to  the  state,  it  should  have  free  distribution  to  any  citizen  within  the 
limits  of  the  state. 


TUBERCULOSIS. 

The  work  in  tuberculosis  in  the  laboratory  is  limited  to  a  considerable 
extent  to  the  examination  of  sputum  from  individuals  in  whom  pulmonary 
tuberculosis  is  suspected.  There  are  examined  in  addition  from  time  to 
time  specimens  of  cerebrospinal  fluid  in  which  there  is  a  possibility  of  in- 
fection by  the  bacillus  of  tuberculosis  or  the  diplococcus  intracellularis 
meningitidis.  The  number  of  these,  however,  is  comparatively  small. 
Specimens  of  exudate  of  various  kinds  are  not  examined  for  tubercle  bacilli, 
inasmuch  as  the  danger  of  the  spread  of  the  disease  from  such  exudates  is 
comparatively  small.  The  work  in  the  examination  cf  sputum  is  tabulated 
in  table  VIII. 


TABLE  VIII 
SHOWING  ROUTINE  EXAMINATIONS  OF  SPUTUM  SUSPECTED  OF  TUBERCULOSIS 


Quarter 
Ending 

Total 
Cases 

Positive 

(  'ases 

Negative 
( !ases 

Reserved 

Cases 

Total 

Exami- 
nations 

Physicians 

Location? 

Dec.   31-10 
Mar.   31-11 
June  30-11 
Sept.   30-11 
Dec   31-11 
Mar.   31-12 
June  30-12 
Sept.   30-12 

238 
324 
360 
219 
230 
355 
349 
284 

58 
89 
72 

58 
61 
86 
77 
75 

17(i 
235 
286 
101 
166 
269 
272 
20!) 

1 
0 
2 
0 
3 
0 
0 
0 

25I'. 
344 
395 
24  _' 
248 
399 
371 
307 

134 
176 
175 
129 
141 

178 
240 
247 
166 
167 

170 

218 

Total 

2,359 

576 

1,777 

6 

2,562 

For  sending  specimens  of  sputum  a  special  outfit  has  been  designed, 
which  has  been  approved  by  the  United  States  Postal  Department.  If 
consists  of  the  regulation  double  mailing  case,  the  outer  one  being  made  of 
a  stiff  bristle  board  provided  with  a  screw  cap  and  bearing  a  wrapper  with 
the  address  of  the  laboratory  printed  thereon.  The  outer  case  contains 
in  addition  to  the  inner  case,  a  sputum  data  blank  which  bears  the  fol- 
lowing printing: 
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Minnesota   State  Hoard  of  Health   Laboratorlei 
(Universitj  ol  Minnesota),  Minneapolis 


K< 
Ei 

H. 

Reserved 

M 

lor 

1 

boratory 

Use 

suit  .  .  . 

Name  ^ge 


Bes       Color 


Residence  '  lounty  of Minn. 

i  Tow  nship,  Village  or  Citj 

Occupation  Married,  Single,  Widowed 

I  <  Iron  out  all  except  proper  ana  • . 

In  returning  the  occupation  of  a  man,  'I"  nol 
use  indefinite  terms. 

In  returning  the  occupation  of  a  woman,  re-     Nationality.  

member  thai  tuberculous  women  abandon  their 
occupations  much  earlier  than  do  tuberculous 
men. 

The  occupation  to  be  nai I  is  ol  the  patient 

at  the  time  the  disease  appeared. 


Pulmonary  form 

Coughing,  how  long 


Birthplace 

Lungs,    Lymph    Glands,    Peri  tone 
Location  of  Lesions..  urn,      [ntestines,      Genito-Urinary 

Tract,  Meninges,  Skin.  Bones. 
Expectorating?    Yea  01   No)        (Cross  out  all  of  the  above  except  the  proper  answer  > 

of  disease   How  long  tuberculous?     

Have  tubercle  bacilli  been  demonstrated  as  present?  (Yes  or  No 

If  bo,  When?     By  Whom? 

Pilled  out  bj  of Minn. 

Date  of  Collecting  Sputum  19. . 

Instructions  for  the  collection  of  sputum  arc  also  enclosed,   which  read 
as  follows: 

u.   II    M!"i.i.i.\.  m.   i>.,   Director. 

SPUTUM:    GENERAL    INFORMATION. 
MINNESOTA    STATE    BOARD    OF    HEALTH     LABORATORIES. 


(University  of   Minnesota).    Minneapolis. 


The  Statt  Board  of  Health  makes  free  examinations  of  sputum  from  patients 
suspected  of  tuberculosis,  as  follows: 

Mi  Patients  must  be  residing  In  the  state  of  Minnesota  at  the  time  of  examina- 
t  ion. 

i^i  The  examination  usually  made  for  tubercle  bacilli  in  sputum  will  be  the 
microscopic;  guinea  pig  Inoculations  of  sputum  ror  tubercle  bacilli,  if  re- 
peated microscopic  examinations  fall,  will  be  done  only  on  request  of  the 
physician  and   then  at    the  discretion  of  the  laboratory. 

(8)     Examinations  of  sputum   for  bacteria   other  than   tubercle   bacilli,   and   exam- 
inations   of    pus,    urine,    pleural    or    peritoneal    exudates,    etc.,    for    tubercle 
bacilli  are  not   Included  In  the  scope  of  the  work  done  In   this  service,  since 
results   of  such   examinations   have   little   bearing   on   the   spread   of   In- 
fection  to  others. 

ii>     The  outfit   must   be  sent,    PREPAID,   by   mail  or  express. 

(5)     The  dlrei  tions  given  on  back  of  sputum  data  blank  tor  col]  ctlng  and  shipping 
the  sample  and  data   must   be  carried  out  specifically  as  given  to  avoid  de- 
lay  and    general   dissatisfaction.      Pailut  >rm    with    th  se   directions 
In  detail  will  constitute  valid  reason  for  refusing  examination. 

(Si     Should    the   outfit    arrive   at    the   laboratory   with    the   sputum    leaking   or   the 
blank  lost  or  defaced,  no  diagnostic  report  will  be  made  and  the  whole 
oiMit   will  be  Immediatelj    destroyed, 

(7i     The  outfit  consists  of: 
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(a)  The  mailing  case   (approved   by   the  U.   S.  Postoffice  Department). 

(b)  The  data  blank,  and  these  directions,   wrapped  about  the  sputum  con- 

tainer. 

(c)  The    sputum    container,    which    is    a    wide-mouthed    glass    bottle    and 

corked.     This  container  carries  a  label  for  the  patient's  name,  address 
and  the  date. 

The  inner  case,  made  of  tin  and  provided  with  a  screw  cap,  con- 
tains a  specially  devised  sputum  receptacle  consisting  of  a  wide-mouthed 
vial  without  a  neck,  into  which  there  is  placed  a  tight-fitting  cork  stopper, 
and  bearing  a  label  with  blank  spaces  lor  the  patient's  name  and  address 
and  the  date  of  obtaining  the  specimen.  These  outfits  have  been  found 
to  be  entirely  satisfactory  for  the  work.  Occasionally  the  physician,  un- 
aware of  the  fact  that  the  laboratory  provides  such  receptacles,  sends  in 
specimens  in  miscellaneous  outfits.  The  first  time  such  an  event  occurs 
the  physician  is  notified  of  the  existence  of  the  mailing  outfit,  at  the  same 
time  the  report  is  sent  him.  If  the  same  physician  errs  a  second  time,  the 
examination  of  the  sputum  is  not  made. 

Reports  on  the  results  of  the  bacterial  examination  are  made  on  blanks 
of  the  following  form.  They  are  of  a  size  uniform  with  the  report  blanks 
used  for  typhoid  and  diphtheria  and  are  filed  in  envelopes  similar  to  those 
used  for  diphtheria  previously  described.  The  filing  methods  are  the  same 
as  those  used  for  the  other  two  diseases. 

SPUTUM    REPORT. 

LABORATORY    DIVISION,    MINNESOTA    STATE    BOARD    OF    HEALTH. 

University    Campus,    Minneapolis. 

Received 

+■>     Patient Sanitary    district 

S     Physician Address 

ciS 

{j,    H.    O Address 

■55     Tubercle    bacilli 

»<     

Remarks 

g.     HF"  Read    the   regulations 

0     Reported (OVER) 

R.    H.    MULLIN, 

Director. — Per 

Bacteriologist. 

The  reverse  side  of  the  sputum  report  bears  the  following  printing: 
Note  carefully: 

"Tubercle  bacilli  present"  indicates  tuberculosis,  and  that  the  discharges  of 
this  patient  are  dangerous  to  the  public. 

"No  tubercle  bacilli  found"  in  the  sputum  of  a  patient  suspected  of  having 
pulmonary    tuberculosis   may   be    explained    by    one    of    the    following   statements: 

(a)  The  disease  is  in  an  early  stage  before  the  tubercles  have  commenced 
to  break  down. 

(b)  The  avenues  through  which  the  bacilli  pass  from  thp  active  lesions  into 
the  sputum  are  temporarily  occluded  or  have  been  closed  by  the  process  of  tissue 
repair. 

(c)  This  specimen  contained  so  few  bacilli  that  they  could  not  be  found  by 
the  careful  microscopic  examination  of  several  smears. 

(d)  The   patient   is   not    tuberculous. 

DO  NOT  BE  SATISFIED  WITH  ONE  NEGATIVE  REPORT.  Send  in  other 
specimens  and  disregard  all  negative  reports  unless  they  are  confirmed  by  repeat- 
ed physical  examinations  and  careful  observation  of  the  patient,  including  tem- 
perature records,  over  a  considerable  period   of  time. 

The  physician  may  supplement  his  advice  and  suggestions  by  distributing 
special  literature  bearing  upon  the  nature  and  curability  of  the  disease.  This 
literature    is    furnished    free    of    charge    upon    application    to    the    secretary    of    the 
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State  Board  of  Health.    The  use  of  such  literatun    maj   often  protect   the  pic. 
from    ■'    Buspicion   <m   the   pari    of   patients   that    he   is   placing    undue   stress   upon 
the  disease  and  its  dangers  to  themselves  and  others. 

WALL    CASES    OF    TUBERCULOSIS    -MIST    BE     REPORTED  "^i    to    the 

local    health    officer,    if    a    local    ordinance    to    that    effect    exists;    otherwise    to    the 
secretary   of  the  State   Board   of   Health,   State   Capitol,  St.   Paul,    Minn. 

It  lias  been  Found   thai   Frequently  there  has   been   a  tendency  on  the 

part   of   sonic    physicians    to   misinterpret    negative    findings   In    suspected 

tuberculous   sputum.     For  this  reason   a   special   warning  card  is  sent  with 

atlve  report,  printed  in  rod  so  as  to  be  especially  conspicuous  which 

bears  the  follow  ing  printing: 


FROM     THE     MINNESOTA    STATE     BOARD    OF     HEALTH. 

WARNING. 

Interpretation   of   Negative    Reports    on    Suspected   Tuberculosis    Sputum. 

Failure  to  demonstrate  tubercle  bacilli  in  th^  sputum  of  cases  suspected  of 
tuberculosis,  does  nol  eliminate  the  possibility  of  the  patient  being  tuberculous. 
Repeated  bacteriological  examinations  should  be  made  so  long  as  thi 
Bymptoms  continue.  All  methods  "t"  diagnosis  known;  physical  examination, 
tuberculin  reaction,  etc.,  should  be  tried  in  each  case.  By  the  careful  applica- 
tion of  such  methods,  ii  is  frequently  possible  to  dJ  lulmonary  tuber- 
culosis before  the  bacilli  appear  in  the  sputum.  Th  ir  appearance  In  the  sputum 
indicates  in  actual  destruction  of  lung  tissue,  one  of  the  LATER  manifestations 
MAKE    AX    EARLY    DIAGNOSIS    SO    AS   TO    EFFECT    A    CURE. 

With  all  positive  reports,  circulars  of  information  for  the  use  of  the 
patient  and  the  patient's  family  arc  sent  to  the  physician  in  charge  of  the 
case,  with  a  printed  card  which  bears  the  following  printing: 


FROM    THE    MINNESOTA    STATE    BOARD    OF    HEALTH. 
RECOMMENDATION    TO     PHYSICIANS. 

We  are  reporting  t>>  you  the  positive  Findings  on  sputum  submitted  by  you  for 

examination.     With   this   report   we  ou   circulars   <u    information   for 

of    the    patient    and    the    patient's    family.     Tins.'   are   sent    t<>   you   rather 

than    to    ihe    patient    direct,    In    order    that    you    may    ex<  'iir   judgment    in 

them   to  the  family. 

The  presence  of  tubercle  bacilli  in  the  sputum,  as  shown  by  t lie  laboratory 
findings,  proves  beyond  doubt  that  this  particulai  patient  is  a  menace  to  others 
unless  constant  precautions  are  taken,  as  set  forth  in  the  circulars.  This  is  the 
primar,  and  important  reason  for  sending  these  circulars,  i.  e.,  to  prevent  the 
furthi  I   "f  infection. 

These  include  circulars  89,  90  and  93,  issued  by  the  Minnesota  State 
Board  of  Health  and  also  a  pamphlet  on  personal  defense  against  tuber- 
culosis. 

The  technique  usually  employed  in  the  search  for  tubercle  bacilli  in 
sputum  is  the  well  known  Ziehl-Neelson  method.  Certain  modifications 
have  been  added  to  this.  Every  specimen  of  sputum  that  arrives  in  the 
laboratory  is  first  submitted  to  this  test.  In  all  those  in  which  tubercle 
bacilli  are  found,  reports  are  Immediately  sent  to  the  physician.  Where 
tubercle  bacilli  are  not  found  by  the  Ziehl-Neelson  method,  the  concentra- 
tion method  of  Bllermann-Erlandsen  is  employed.  By  this  means  we  are 
able  to  demonstrate  tubercle  bacilli  in  a  certain  number  of  specimens  of 
sputum  where  they  are  nol  shown  by  the  Ziehl-Neelson  method  alone.  Of 
such  specimens  in  which  no  tubercle  bacilli  were  found  by  the  Ziehl-Neelson 
method,  1,429  were  examined  during  the  biennial  period  and  of  these  upon 
submission  to  the  concentration  process  thirty-five  became  positive.  Not 
ail  specimens  of  sputum  received  were  submitted  to  this  process  on  account 
of  the  rush  ot  other  laboratory  work.  This  particular  investigation  has  been 
in  the  hands  of  several  different  laboratory  workers  and  varying  results 
have  been  obtained.  It  would  appear  that  where  a  \  cry  careful  search 
is  made,  using  the  ziehl  Neelson   process  alone,  thai    practically   no   post- 
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tive  cases  will  be  missed,  whereas  a  less  careful  observer  will  find  tubercle 
bacilli  in  the  concentration  method  where  he  has  failed  by  the  Ziehl-Neelson 
method.  The  investigation  is  being  continued  until  a  larger  number  of 
examinations   can   be  made. 


SPINAL    FLUIDS. 

Examination  of  fluids  obtained  by  lumbar  puncture  is  made  from  time 
to  time  upon  request  of  the  attending  physician,  especially  in  those  cases 
where  epidemic  cerebro-spinal  meningitis  is  suspected.  For  the  purposes 
of  collecting  spinal  fluid  a  special  outfit  has  been  devised  by  Dr.  A.  J. 
Chesley,  a  description  of  which  is  found  in  American  Journal  of  Public 
Health,  Vol.  1,  No.  2.  During  the  biennial  period  twenty-nine  spinal  fluids 
have  been  examined.  In  two  cases  the  diplococcus  intracellulars  menin- 
gitis was  demonstrated  and  in  one  case  tubercle  bacilli  were  discovered. 


SPECIAL    INVESTIGATIONS. 

During  the  biennial  period  three  cases  of  leprosy  have  been  investigated. 
Following  the  methods  advocated  by  Duval,  it  has  been  found  possible 
to  cultivate  leprae  bacilli  from  each  of  the  three  cases.  In  one  instance 
cultures  were  obtained  from  "scabs"  which  covered  some  of  the  superficial 
lesions,  showing  that  such  incrustations  were  capable  of  carrying  living 
bacilli.  One  of  the  cases  was  an  individual  who  came  to  autopsy  and  the 
living  bacilli  were  obtained  from  skin  lesions  and  lesions  of  various  other 
organs  in  the  body.  In  each  case  bacilli  were  demonstrated  first  by  direct 
microscopic  preparations,  using  the  Ziehl-Neelson   method   of  stain. 


DYSENTERY    AT    WELLS. 

In  August,  1911,  an  epidemic  of  a  rather  severe  type  of  dysentery 
occurred  at  Wells,  Minn.,  and  the  neighboring  vicinity.  An  investigation 
was  undertaken  by  the  Laboratory  Division  in  co-operation  with  the  Epi- 
demiological Division.  Wells  was  visited  by  a  representative  of  the  Epi- 
demiological Division  and  a  preliminary  survey  of  the  situation  did  not 
seem  to  indicate  definitely  whether  the  disease  was  of  an  amoebic  or  bacii- 
lary  origin.  An  investigator  from  the  Laboratory  Division  was  sent  to 
Wells  equipped  for  the  purposes  of  making  a  bacteriological  and  parasitic 
investigation.  Preparations  made  direct  from  the  feces  of  some  of  the 
severe  available  cases  in  Wells  failed  to  show  any  evidence  of  the  presence 
of  amoeba.  Cultures  were  made  at  the  same  time  from  these  and  there 
was  isolated  a  strain  of  bacilli  resembling  the  Flexner  type  of  the  dysentery 
bacillus  in  every  respect  except  that  they  failed  to  be  agglutinated  by  its 
hemolygous  serum.  Nevertheless  it  is  probable  that  the  disease  in  question 
was  caused  by  this  particular  organism. 

CHEMICAL    LABORATORY. 

The  work  of  the  Chemical  Laboratory  comprises: 

1.  Investigations  on  the  sanitary  quality   of  water  supplies. 

2.  Investigations  on  the  sanitary  quality  of  ice  supplies. 

3.  Investigations  on  "certified"  and  "inspected"  milk. 

4.  Investigations  on  sewage  problems. 

5.  The  examination  of  embalming  fluids. 
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INVESTIGATION    ON    THE    SANITARY    QUALITY    OF    WATER    SUPPLIES. 

On  account  of  the  limited  amount  of  funds  which  have  been  placed  at 
the  disposal  of  the  board  for  this  purpose,  the  work  on  the  investigation 
of  the  sanitary  quality  of  water  supplies  has  been  limited  to  those  cases 
where  a  large  number  of  individuals  receive  their  water  supply  from  a 
common  source.  The  desirability  of  giving  any  individual  exact  know- 
ledge concerning  the  potability  cf  any  individual  well  is  not  denied;  it 
is  simply  a  question  of  funds  and  workers  available  to  make  the  investiga- 
tion. However,  during  any  epidemic  of  an  infectious  disease  where  there 
seems  to  be  evidence  that,  individual  well  or  wells  may  have  some  part  in 
the  spread  of  the  disease,  investigation  of  such  wells  is  undertaken.  Any 
investigations  made  by  the  laboratory  are  without  cost  to  the  locality. 
Where  a  public  water  supply  Is  involved,  an  investigation  will  be  under- 
taken either  for  the  purpose  of  giving  advice  on  a  proposed  water  supply 
or  to  determine  the  sanitary  quality  of  the  one  which  has  already  been 
installed.  In  addition,  where  there  lias  been  an  attempt  to  insure  for  the 
consumers  a  pure  water  by  the  installation  of  a  purification  plant  of 
any  description,  investigations  to  determine  to  what  extent  the  purification 
plant  is  doing  its  duty  are  made.  From  time  to  time  as  the  necessity  arises, 
special  water  problems  are  taken  up,  especially  where  the  information  to 
be  derived  is  tor  the  use  of  the  Board. 

In  the  routine  investigations  of  public  water  supplies  a  request  for  such 
investigations  should  be  sent  to  the  Secretary  and  Executive  Officer  of  the 
Board  by  the  authorties  who  desire  such  investigations.  This  request 
should  be  accompanied  by  a  statement  showing  the  reasons  for  desiring 
such  an  investigation.  The  Executive  Officer  then  determines  upon  the 
advisability  of  making  the  Investigation  and  assigns  the  work  to  the  proper 
division  of  the  Board.  Where  a  request  comes  to  any  division  of  the 
Board,  it  is  Immediately  referred  to  the  Executive  Officer  for  instructions. 
It  is  only  upon  instructions  from  the  Executive  Officer  thai  the  Laboratory 
Division  undertakes  any  investigations  regarding  water  supplies.  Reports 
on  all  investigations  are  made  to  the  Executive  Officer  who  transmits  the 
same  to  the  proper  authorities.  Accompanying  each  report  is  a  formal  let- 
ter of  transmissal  showing  the  dale  at  which  the  investigation  was  begun 
and  upon  whose  request  it  was  undertaken.  Where  special  features  in  the 
report  deserve  attention,  they  are  noted  in  brief  in  this  letter  of  trans 
missal. 

Methods.  Experience  has  shown  that  only  when  certain  definite 
methods  are  followed  in  the  investigation  of  all  water  supplies  can  any 
uniform  data  be  obtained  which  can  be  compared  and  the  full  value  to 
the  state  obtained  for  the  effort  made  in  undertaking  the  various  investi- 
gations. It  is  obvious  that  investigations  on  water  supplies  should  be  under- 
taken only  by  individuals  who  have  had  considerable  experience  and 
training  in  this  particular  line  of  work.  An  investigation  of  any  water 
supply  should  include  a  field  investigation  to  determine  the  exact  environ- 
mental conditions  surrounding  the  water  supply,  and  an  analytical  deter- 
mination made  after  the  field  investigation  has  been  completed  but  begun 
during  its  progress. 
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Among  individuals  who  have  not  a  sufficient  knowledge  of  the  sub- 
ject, there  is  a  current  belief  that  a  simple  chemical  or  bacteriological 
examination  on  samples  promiscuously  collected  and  shipped  to  the  labora- 
tory may  be  used  to  determine  the  sanitary  quality  of  a  water  supply;  and 
they  are  apt  to  place  too  much  importance  upon  such  examinations,  using 
them  as  the  sole  basis  for  forming  an  opinion  of  a  given  water  supply.  It 
requires  but  little  thought  to  appreciate  that  in  many  instances  analytical 
determinations  occupy  relatively  a  minor  position  among  the  data  that  are 
collected  in  proper  water  investigations.  As  a  general  rule  it  is  usually 
possible  from  a  field  examination  to  obtain  a  fairly  accurate  idea  of  the 
sanitary  quality  of  a  given  water  supply.  In  proper  and  adequate  methods 
of  investigation,  a  field  survey  should  first  be  made  and  analytical  results 
used  to  verify  and  supplement,  when  necessary,  the  information  that  is 
derived  from  inspection.  There  are,  of  course,  certain  instances  where 
the  analytical  results  are  of  the  very  greatest  importance  and  over-shadow 
altogether  the  field  inspection;  but  such  cases  are  comparatively  rare  and 
may  be  treated  as  exceptions. 

It  is  obvious  that  in  order  to  obtain  the  best  results  both  field  and 
analytical  determinations  should  be  in  the  hands  of  one  department.  In 
some  instances  where  emergency  arises  it  may  be  necessary  for  the  field 
investigation  to  be  made  by  one  individual  and  the  analytical  investigation 
by  another;  but  experience  has  shown  that  in  such  cases  the  full  value 
of  the  investigation  is  difficult  to  obtain,  inasmuch  as  when  an  observer 
who  is  not  especially  trained  attempts  to  undertake  a  field  investigation  he 
will  frequently  omit  factors  which  have  the  utmost  importance  and  without 
which'  it  is  almost  impossible  to  adequately  interpret  and  apply  the  results 
obtained  in  the  laboratory.  The  idea  that  the  field  examination  is  limited 
merely  to  the  collecting  of  the  samples  is  entirely  erroneous.  We  have  found 
that  where  samples  are  collected  promiscuously  it  is  difficult,  if  not  impos- 
sible, to  obtain  from  the  collector  any  adequate  idea  of  the  field  data  which 
are  necessary  for  the  proper  interpretations  of  results,  although  such  a  col- 
lector may  have  been  supplied  with  an  outline  of  the  information  that  is 
required,  and  although  he  may  have  had  some  training  in  bacterial  work. 

The  variety  of  data  that  is  collected  by  this  laboratory  from  a  field  in- 
vestigation can  be  surmised  from  the  following  outline  which  forms  the 
basis  upon  which  all  field  investigations  are  made.  This  outline  has  been 
drawn  up  in  order  to  promote  the  obtaining  of  uniform  data  in  all  field  in- 
vestigations, and  is  of  such  a  character  that  it  will  include  almost  any 
water  supply.  It  can  be  expanded  at  any  point  where  necessary  in  order 
to  accommodate  itself  to  particular  conditions  which  may  exist  at  any  par- 
ticular locality  without  interfering  with  the  general  arrangement.  It  re- 
quires little  explanation: 


INSPECTION     DATA    ON     WATER    SUPPLIES. 

Identification  data. 

A.  Date  of  visit. 

B.  Ownership,  private  or  public. 

C.  Location. 

(1)  Rural,   range,   county,    township,   section,   etc. 

(2)  Urban,   city,   town,   village,    street,    number,    etc. 
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D.  Size  of  Bite,  square  miles  acres  or  feet. 

E.  Use   of   site,    residence,    manufacturing,    farming,    etc. 

F.  Sketch. 

(1)  Topography,   character  of  surface,  drainage,   etc. 

(2)  I ation  of,   water  supply,   buildings  and   factors  affecting  quality 

of   water   supply. 
O.     Photographs,   cases  of  unusual  interest. 
II.      Local  and   structural   water  data. 

A.     Source  of  water  supply. 

(1)  Wells. 

(a)    Location. 

(hi      Type. 

(c)  Depth. 

(d)  Strata. 

if  i      Well    pit    (casing   and    dimensions). 
(g)      Covering. 

(h)     Method    of   drawing   water, 
(i)      Yield. 

(j)      Permanence  of  supply 
(k)     Use. 

(1)      Abandoned  wells.  , 

(m)    Sanitary  aspect   (environment  and  defects  in   structure  and 
operation,    etc.) 

(2)  Cisterns;   same   as    (1),    omitting   (f)    and  substituting   capacity   for 

(c). 

(3)  Springs;    same    as    (1),    omitting    (c)    and    substituting    spring    pit 

for  well    pit  in   (f). 

(4)  Rivers. 

(a)  Name. 

(b)  Source. 

( c )  Size. 

(d)  Character    of   basin,    topography,    geology,    populated,    etc. 

(e)  Contaminating  factors,   sewage,   trade  wastes,   etc. 

(f)  Use    of    water. 

(g)  Method    of   drawing    water. 
iln  Local  sanitary  aspect. 

(5)  Lakes,   same  as   (4). 

(6)  Ponds,  same  as   (4), 
B.     Methods  of  purification. 

(1)  Impounding.  .  ...      -.    . „ 

(a)     Reservoirs,    location,    type,    size,    capacity,    possible    factors 
of  contamination. 

(2)  Sedimentation. 

(a)  Reservoirs,   same  as   (1)    (a). 

i  i.i     Preliminary    chemical    treatment,    chemicals    used,    describe 
apparatus  used   for  applying  chemicals  and  amount  used. 

\a)'     Description  of  plant,   including  location,  type,  size,  mechan- 
ical  devices   and   appliances. 

(b)  Mention   other   methods   combined   with    filtration. 
ici     Describe  operation   of  plant. 

(4)  Hypochlorite    treatment. 

(a)     Describe  administering  plant. 

1 1. 1     Determine  accurately  the  amount  of  available  chlorine  ap- 
plied  to  the  water. 

(c)  Describe  operation   of   the   plant. 

(5)  Copper-sulphate  treatment. 

,:,,     Describe  method  of  application   and   devices,   if  any  used. 
Mm      Amount    applied    in   proportion   to  water  treated. 
\pparent  result  from  treatment,  if  any. 

C.      Storage   Of   water  supply. 

1 1 1     Reservoir  or  tank. 
(a)     Location. 
iii)     structure  (wood,  steei,  concrete,  etc) 

fC)      Capacity. 

i.li     Elevation, 
(e)     Covering. 
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(f)  Gravity   or   pressure  distribution. 

(g)  Sanitary   aspect. 

When  cleaned  last  and  how. 

Decomposition   of  structure  in   contact  with  water. 

Character  of  sediment   on  bottom   or  sides. 

D.  Distribution  system  of  water  supply. 

d)     Length   and   size  of  mains  or  piping  system. 
(21     Number  of  hydrants  and  taps. 
(3)      Sanitary   aspect. 

(al     Relation    to   sewer  system,   cesspools,    etc. 

(h)     Sediment   in   pipes. 

fel     Previous  or  present   infection   of  system. 

(d)  Previous  or  present  disinfection   of  system. 

(e)  Other  sources  connected  for  fire  protection. 

E.  Consumption  of  water. 

(1)  Average  and  maximum  daily  consumption. 

(2)  Number  of  people   supplied. 

(3)  Fer  cent  of  total  number. 

V.     Sampling  points. 

(1)  Exact  location. 

(2)  Reasons   for  selecting  these   points. 

During  the  progress  of  the  field  investigation,  the  analytical  investiga- 
tion is  begun  hy  collecting  samples.  Experience  has  taught  that  the  full 
value  of  analytical  results  can  only  be  obtained  when  the  laboratory  work 
is  begun  within  a  very  short  time  after  the  actual  samples  have  been  col- 
lected. By  this  means  the  true  bacterial  population  of  the  water  may  bp 
obtained,  as  the  change  in  numbers  which  will  occur  during  transportation 
will  be  eliminated.  With  this  idea  in  mind,  it  is  our  custom  in  each  case 
to  begin  the  laboratory  work  actually  on  the  field.  For  this  purpose  a  field 
outfit  has  been  devised.  Various  modifications  have  been  added  from  time 
to  time  as  their  necessity  was  pointed  out  until  an  outfit  fairly  complete 
and  satisfactory  for  work  of  this  character  has  finally  resulted.  Such  an 
outfit  has  already  been  described.*  Since  this  description  little  has  been 
changed  in  the  outfit  except  to  alter  slightly  the  material  of  which  the 
case  is  constructed,  so  as  to  provide  a  lighter  piece  of  apparatus  more  easily 
portable  and  having  a  somewhat  better  appearance.  One-half-inch  bass 
wood  is  used  and  the  edges  and  corners  of  the  box  amply  protected  with 
brass  and  iron.  Cases  of  similar  appearance  have  been  constructed  to 
hold  one-gallon  glass  stoppered  bottles  for  collecting  samples  for  chemical 
analysis.     Either  case  may  be  carried  by  hand  or  shipped. 

In  the  collecting  of  samples  for  bacteriological  examination,  a  certain 
amount  of  difficulty  is  experienced  in  getting  a  fair  sample  of  the  water. 
It  is  obvious  that  in  lakes  and  streams  the  bacterial  count  will  vary  to  a 
certain  extent  with  the  depth  at  which  the  sample  is  taken.  It  is  necessary, 
therefore,  in  order  to  get  an  adequate  idea  of  a  bacterial  content  to  take 
samples  at  different  depths.  For  this  purpose  a  sampling  rod  was  devised 
by  Dr.  H.  W.  Hill,  formerly  assistant  director  of  this  division.  This  rod 
is  based  on  the  principle  of  a  jointed  fishing  rod.  The  rod  is  made  of 
x/£-inch  brass  tubing  cut  in  two-foot  lengths  so  as  to  fit  an  ordinary  suit 
case.  Any  number  of  lengths  may  be  provided.  There  is  in  addition  a 
special  device  of  simple  design  for  removing  the  glass  stopper  from  the 
bottle.  By  means  of  this  apparatus  samples  can  be  obtained  at  varying 
depths.  A  ground  glass  stoppered  XX  ware  bottle,  capacity  4  ounces,  is 
used  as  a  sampling  bottle.  A  data  blank  is  filled  out  for  eacli~"sample, 
which  has  the  following  form: 

*See  Bulletin  No.  ]T,4,  page  IS,  Bureau  of  Plant  Industry,  United  States  De- 
partment  of  Agriculture. 
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Water  and  Sewage  Sample   Data  Card. 

Spec.    No 

Materia]    collected 

Town,     etc 

Map    location 

li  catioi 

of   materia] 

Collected    by 

Date    ind   Hr.  Coll 

Temp 1.     Air 2.     Water 

Kinds  hi"  samples 

ml  lie.  plated 

Plated    by 

I  'at i-  .mil   Hr.   shipped 

Date   and   l  lr.    received 

Map  location— Street,  number,  etc.,  of  house,  pumping  station,  etc. 

eiflc  location — Name  and  place  of  well,    faucet,   etc.,   i.   e.,  relative  position 
tu  house,  etc. 

Materia]   collected     Nature  of  sample,   i.    e„  water  or   sewage. 
Source  of  material     City  supply,  river,  private  well,  etc. 

That  part  of  the  bacteriological  work  commenced  in  the  field  consists 
in  pouring  plates,  following  the  standard  methods  using  1  c.c.  and  O.  1  c.c. 
amounts  and  making  dilutions  where  necessary.  This  gives  an  accurate 
idea  of  the  exact  numerical  bacterial  content  of  the  water  at  the  time, 
so  that  no  account  has  to  be  taken  of  variations  due  to  changes  of  bacterial 
content  during  transportation.  At  the  same  time  1  c.  c.  of  the  water 
is  mixed  with  from  1  to  2  c.  c.  of  molten  agar  and  allowed  to  solidify.  Upon 
its  arrival  at  the-  laboratory  it  is  brcken  up  with  a  twisted  No.  i4  gauge 
i  Brown  \-  Sharp)  aluminum  wire  and  emptied  into  a  lactose  broth  fermen- 
tation tube  which  is  then  incubated.  The  wire  used  for  this  purpose  is 
sterilized  in  a  test  tube  in  a  hot-air  sterilizer  and  is  of  sufficient  length 
to  conveniently  go  to  the  bottom  of  an  ordinary  test  tube.  This  fermenta- 
tion tube  is  used  for  the  isolation  of  colon  bacilli  when  the  presumptive 
test  indicates  its  presence. 

Th9  bacteriological  methods  which  are  subsequently  employed  are 
those  recommended  by  the  Committee  on  Standard  Methods  of  Water 
Analysis  of  the  A.  P.  H.  A.,  1905,  with  the  following  exceptions: 

(1)     Agar  is  used   Instead   of  gelatin   for  counts. 

'->  Incubation  is  at  room  temperature  ami  for  foui  days  from  time  of  plat- 
ing, if  less  than  four  daj  s  were  established  as  a  limit,  plates  would  often  be 
received  it-  the  laboratory  bo  long  after  plating  that  the  allowed  incubation  period 
would   already    have   been   exhausted    in    transit. 

(3i     The  colon  tests  recommended  alternatively  as  procedure  a  and  procedure 

!'•    by    the    commit! n   standard    methods    of    water   analysis    of    the    A:. 

Public   Health   Association  an-   both  employed,   the  former  mi   mo  c.c.   Bamp] 
rlched    by    quadruple    Btrength    broth    ami    incubated,    the    latter   on    l    va-.    samples 
prepared  !n  the  Held,  which  Is  also  an  enrichment  method,     (a) 

Mi     The   preparation   of   media    follows   strictly    the   committee's   recommenda- 
in  the  following  details: 

"lam    nutrient    broth.      Sterilized    in   an   autoclave. 

Dextrose  broth.     The  muscle  sugar  removed  by  colon  bacilli. 
Milk.      Owing    to   variability   of  ordinary   milk   the   following  substitute   is  used 
Artificial  milk.* 

•American  Journal  of  Public  Health,  volume  li.  No.  r..  page  162. 

i.'ii     From  all  the  dilutions  made  those  plates  an  which  yield  counts 

■  it'  nut  much  above  200.  all  that  are  higher  being  disregarded.  It  deep  well  waters 
in-  nther  waters  normally  showed  counts  below  10  tu  each  cubic  centimeter,  several 
plates  are  made  and  tie-  results  averaged. 

The  chemical  examinations  are  all  made  following  the  methods  recom- 
mended by  the  same  committee.     The  bacteriological  results  for  i 
•iien  are  tabulated  upon  detail   sheets  of  the   following  form: 
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The  chemical  detail  sheets  have  the  following  form: 
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The  results  are  summarized  on  the  following  form: 
is  used  for  each  sample  collected. 

MINNESOTA   STATE   BOARD   OF   HEALTH 
LABORATORY   DIVISION 


A  separate  column 


RESULTS   OF   ANALYTICAL   EXA 
Town,  etc 

Map  Location 

Specimen  Dumber 

Collected  by 

Date  collected 

Date  reported_ 


MINATION  OF.. 
Specific  Location. 
.    Source 


BACTERIAL:  exam.  by_ 

Bacteria,  per  c.  c. 

B.  Coli 


PHYSICAL:  exam.  by_ 

Temperature 

Turbidity 

Color. 


Tint  and  shade 

Odor  at  20°c:  at~90°e.  _ 
CHEMICAL:  exam,  by 
(parts  per  million) 


Total  hardness 

W. 

Alkalinity 

W. 

Incrustants 

w 

Albuminoid  ammonia 
Free  Ammonia 
Organic  nitrogen  1 

w. 

s.w. 
s.w. 

Nitrites 

s.w. 

Nitrates 

s.w. 

Chlorine 

s.w. 

Total  nitrogen 

s 

Total  residue 

s 

Fixed  residue 

s. 

Loss  on  ignition 

s. 

Suspended  residue  2 

Dissolved  residue 
Iron  5 

s. 
s, 

s. 

Aciditv  4 

s. 

Dissolved  oxygen  4 
Oxygen  consumed 
Fats 

.s. 

s. 

s. 

Putreseibilit  v  4 

Free  carbonic  acid  4.  5 

Calcium  3 

s. 

Magnesium  3 

1.   Except  ground  waters.      2.    And   turbid   waters.      3   Softened   waters  only.      4    And  highly  pol- 
luted waters.      .".   And  ground  waters. 

The  report  includes  the  detailed  field  data,  the  summarized  analytical 
results,  followed  by  an  interpretation  of  the  findings  together  with  such 
recommendations  as  are  apparently  warranted. 

During  this  biennial  period  a  total  of  202  investigations  on  different 
o  rthe  same  supplies,  were  undertaken  either  by  this  division  alcne  or  in 
co-operation  with  other  divisions  of  the  Board.  These  investigations  were 
made  for  66  different  localities  as  shown  by  the  ma,P.  In  some  instances 
more  than  one  investigation  was  made  at  different  times  on  a  single  water 
supply.  This  work  has  necessitated  the  examination  of  691  samples  of 
water.  In  the  examination  of  these  samples  675  bacteriological  and  224 
chemical  analyses  were  made.  Of  the  total  number  of  investigations  made, 
in  72  cases  it  was  determined  that  the  water  supply  was  of  questionable 
character  or  unfit  for  public  consumption.  It  should  be  understood  that 
this  work  is  limite  dto  a  large  extent,  to  those  cases  where  an  investiga- 
tion has  been  solicited  by  the  local  authorities  as  the  available  funds  do 
not  permit  of  a  general  survey  of  the  water  supplies  of  municipalities 
throughout  the  state.  Such  a  general  survey  would  be  of  inestimable  value 
in  insuring  the  proper  sanitary  installation  of  water  supplies  throughout 
the  state,  and  is  one  of  those  necessities  which  is  becoming  more  urgent 
every  day.  By  such  a  process,  it  would  be  possible  to  provide  municipali- 
ties with  advice  which  would  tend  to  prevent  water  supplies  becoming  con- 
taminated. The  present  method  of  waiting  for  solicitation  is  at  best  merely 
palliative  and  is  effective  only  for  the  particular  municipality  involved,  and 
then,  usualy  only  after  some  trouble  has  arisen.  The  distribution  of  such 
water  investigations  by  locality  is  shown  by  the  succeeding  map. 
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TABLE 

SHOWING   A  SI  MMAIM    OF   INVES 


COUNTY 


Aitkin 

Aitkin 

Aitkin 

Anoka 

Anoka 

Anoka 

Anoka 

Beltrami 
Blue  Earth  . 
Blue  Eartli  .  . 
Blue  Earth  .  . 
Blue  Eartli  .  . 
Blue  Earth  . . 

Brown 

Brown 

Carlton 

( larlton 

<  larlton 

( larver 

Crow  Wing.  . 

Crow  Wing.  . 
Crow  Wing. 

Crow  Wing.  . 

Crow  Wing.  . 
Crow  Wing.  . 
Crow  W'ing.  . 
Crow  Wing 
Douglas 

I  )ouglas 

( Jocdhue  .  .  .  . 
Goodhue 
Goodhue 
Goodhue  . .  .  . 
Goodhue  .  .  .  . 
Hennepin  .  .  . 
Hennepin  .  .  . 
Hennepin  .  .  . 
Hennepin  .  .  . 
Hennepin  .  .  . 
Hennepin  .  .  . 

Itasca 

Itasca 

Itasca 

I I  asca 

Itasca. ...... 

Itasca 

Itasca 

Itasca 

Itasca 

Jackson 

Jackson 

Jackson 

Kandiyohi 
Kandiyohi.  .  . 
Koochiching. 
Koochiching . 
Koochiching. 
Koochiching. 

Lake 

I. yon 

J. yon 

I. yon 

Martin 


Locality 


Date    ,,l 

Investigation 


Aitkin 

Aitkin 

Libby 

Anoka 

Anoka 

Anoka 

Anoka 

Bemidji 

Mankato 

Mankato 

Mankato 

Mankato 

Mankato 

New  Ulm 

New  Ulna 

Atkinson  Twp 

Cloquel 

( lloquet  ....    

Coli  gne       

Brainerd 

Brainerd  .  .  

Brainerd 

Brainerd 

Brainerd 

Brainerd 

Crosby 

Cuyuna 

Alexandria 

Alexandria 

Kenyon 

Kenvon 

Red  Wing 

Red  Wing 

Bed  Wing 

Minneapolis 

Minneapolis 

Minneapolis 

Orono 

<  >rono 

Tonka  Bay 

Calumet 

Coleraine 

Coleraine 

Crookston  Lum.  Co 
Grand  Rapids 

Keewatin 

Marble 

Marble 

Marble 

Jackson  

Jackson  

Jackson  

Willmar 

Willmar 

Central 

Int  ^national  Falls.. 
International  Falls.. 

Northome 

Two  Harbors 

Tracy 

Tracy 

Tracy 

Fairmont 


Jan.  6,  1911 

Jan.  (i,  1011 

April   L2,  1912 

Feb.  7,  1911 

Feb.  24-28,  1911...    . 

May  11,  1911 

May  30,  1912 

July  2.5,  1912 

Aug.  15,  1910 

Mar.  7.  1911 

July  2(i,  1911 

Nov.  17,  1911 

July  11,  1912 

May  Hi,  1911 

Nov.  22,  1911 

(kt.  2.  1911 

'Sept.  21,  1910 

Njv.  21,  1910 

Sept.    12.    1911 

Nov.    IS,   1910 

Dec,    .",.    191  1 

May  30.  1912 

June  13-14-1.5,  1912 

June-  21,  1912 

June  22  and  24,   1912 

Feb.  ni,  1912 

July  23,  1912 

Sept.  15,  1911 

Nov.  21,  1911 

Nov.  5.  1910 

Nov     10,   1911 

Aug.  8,  1910 

Aug.  31,   1910 

Dec.  16,  1910 

Feb.  20-Mar.  20,  19  1! 

June  6,  1911 

June  7-14-20,  1911 

Aug.  12,  1910 

Aug.   19,  1910 

Aug.  19,  1910 

June  2.5,  1911 

Sept.  21,  1910 

July  1.5,  1911 

Nov.  8,  1911 

Jan.  .5,   1911 

Sept.  26,  1911 

Aug.  6-7,  1910 

Aug.  6-7,  1910 

July  16,  1911 

Aug.  2,  1911 

Aug.  2,  1911 

Aug.  2,  1911 

Aug.  2.5,  1911 

Aug.  2.5,  1911 

July  21.  1912 

(  >rt    25-Nov.  1,  1911. 

Nov.  29,  1911 

June  13,  1912 

Feb.  28-Mar.  1,  1912. 

Dec.  19,  1910 

Dec.  19.  1910 

Sept.  27,  1911 

Jan.  12,  1911 


Supply 


Public 

Public 

River    . . 

Well 

River.  .  . 
River.  . . 

River.  .  . 
River.  . 

Wells  .  .  . 
VVeIN 
Wells.  .  . 
Wells 

Well- 
Well- 
Wells     .  . 

Wells 

Well, 

Wells 

Spring- 
Springs   . 

Wells  .  . 
River  .  . 

River . .  . 
River . . . 

River  .  .  . 

River  .  .  . 
River    .  . 
Mine.     , 
Wells 

Wells 

Wells  .  .  . 

Wells  .  .  . 
Wells      .  . 
Wells 

Wells.  . 

Weil- 
River 

Wells  .  .  . 
Wells  .  .  . 

Well,      . 
Wells  .    .  . 

Lake 

Wells.  .. 

Wells           . 
Wells 
Wells.   .  .  . 

Wells 
Mine  .  .  .  . 
Mine.  .  . 
Wells 
Mine  .  .  . 
Well 
Spring  .  . 
River 

Wells.    .  . 

Wells 

River.  .  .  . 
River.  .  .  . 
River .  .  .  . 
Well 
Lake 

Well 

Lake 

Well 

Lake 

School  Di-i  Xo.  94  . 
Public 

Public 

Public 

Public 

Public 

Public 

Public 

Public 

Public 

Public 

Public 

Public 

Public            

Public 

Public 

Public    

Public 

Public    

Mine     

Public       

Public    

Public 

Public 

Public     

Public 

Public 

Public 

Public 

Public 

Public 

Public 

Public  and  private.  .  . 
Public 

U.  S.  Gov't  Engineer's 

Mine .' 

Public 

Semi-public 

Public 

Public 

Proposed  supply 

Emergencv  supply.  .  . 

Public 

State  buildings 

Public               

Public  .  . 

Public 

Public 

Public 

Public 

Temporary  public  .  .  . 

Public 

Public 
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No.     I\ 

I  [I  ;  \i  [( >\>   m|     WATEH    81  PPLI1SS 


Evidence  of  Pollution 

( Obtained  bj 

Sanitary 

(  '.itiditiuii  of 

REMARKS 

Field 

Analyl  ical 

Supply 

niiii- 

mi  na- 

Reported as 

tion 

tion 

Pi     31   111   . 

1 1  isfactorj 

\..i  found 

Not  found 

S  1 1  i  - : 

Present 

ni  .  .  . 

Pi  esenl 

in  .     . 

li>  p  ichloi  ite  i  real  ment  recommended 

Present 

fact  'i .   .'in- 
\        treatment 

1  imergenc ,   ii\  p  ichlorite  plant  installed. 
Permanent  hyp  icholorite  plant  installed 

Present 

Bee  detailed  reports  on  file. 
Two  artesian  wells. 

Not  found 

found. 

Mot  found. 

(• 

Not  found 

Sa  1  isfactoi  i 

N'ol   found 

\  it  found 

Satisfactoi  i 

"3rd  St    well"  in  rather  an  unsanitary  condition. 

Not  found  . 

Not  found 

Sat  isfactory .... 

"3rd  St.   well"  still  in  an   unsanitary    condition. 

\di  found 

Not  found 

Sal  isfactory .... 

Not  found 

Satisfactorj 

Not  fo 

1 1  isfact  pry. 

,i 

Unsatisfactory 

Present 

I  n- ,;  isfact  irj 

Present 

i  nsatisfactory 

Improved  over  lir-i  examination. 

\ui  round 

v  i  found. 

S  it  isfactory .... 

(0) 

Pres  in 

1  nsal  isfai 

Quality  of  water  improved  bj   treatment  but  not 
entirelj  satisfact 

B 

ni 

i  asa i i-i actory.  . 

Irregular  operation  oi  plant , 

' 

■  t 

i  osat  isfactory 

Irregular  operation  of  plant 

Pres  'in 

I  ii- 

Quality  of  water  improved  by  treatment  but  not 
■■ntir.lv  satisfactory. 

' 

Pr  >s  -ni 

i  nsatjsfact  »ry.  . 

Irregular  operation  of  plant 

Pi     -    nl 

<  ii- 

Ii  regular  operation  of  plant . 

nt     .     . 

■ii 

l  asa tisf actory. . 

Not  found  - 

Not  found 

Sat  isfactoi  • 

Mud  I  akc  ii' it  jatisfai 

Present 

Pi    sent 

I  ii-. .ii-in 

\.ii  found.  . 

Not  found 

ry . . . . 

Not  found 

\..i  found 

Not  found 

Satisfactory .... 

Chemical  examination  only. 

(a) 

Limited 

mmend  it  ion  for  disinfection. 

Not  found 

No1  found. 

Not  found 

Samples  taken  from  tap  in  laboratory. 
"Visiting  Nurse's  Camp"  supply. 

Not  found 

Not  found: 

mil 

Noi   found. 

University  supply. 

and 

Limited  .  .  . 

Suspicious 

Not  funnel   . 

Limited 

Investigation  to  determine  effect  of  discharge  of 

laundry  waste  into  lake. 

Unsatisfactory.  , 

Pres  ni 

Unsatisfactory 

See  detailed  report  on  file. 

Not  found 

■  I 

Some  contaminat  ion  due  to  n  ■ 

I  nsatisfact 

Samples  taken  at  <  lamp  No.  3. 

Present 

lory    . 

l'i.  lent 

atisfaotory 

Not  found. 

.-  i  i  i  -  .  ■  i  .  i  ii 

■  nt  .    . 

letailed  rep  irt  on  file. 

Not  found. 

Sati     ■   ■  ii 

mid 

Not  found. 

ictorj 

Not  found. 

Not  found 

' 

Pri  -'-iii 

I  ii-ai isfactory.  . 

detailed  report  on  lilt-. 

it 

I  Dsatisfactorj 

Present 

Pi    lent 

I  nsatiafactorj 

Limited 

I  osatisfactory. 

Uation  of  permanent  hypochlorite  plant. 

Not  found 

Sat  ■ 

When  «  ater  is  t  reatcd. 

Not  found 

i  nsatisfactory 

tailed  report  on  file  for  private  supplies 

Present 

Present 

I  'nsatisfactory 

Emergency  hypochlorite  plant  successfullj  treat- 
ed   1  I"-  BUpplj  . 

Not  round 

■  j 

Pi <  sent  . 

torj 

Present 

Not  found 

I  ii  - 

Present 

itisfnctorj 

338 


FOURTH    BIENNfAL    UKI'mUT    OF    THE 


TABLE  No.   IX 
SHOWING   A  SUMMARY  OF  INVESTIGATIONS 


COUNTY 

Locality 

Date  of 
Investigation 

Supply 

Source 

Martin 

Jan.  12,  1911 

Nov.  7,  1910 

Dec.  20,  1910 

Doc   12,  1910 

Julv  27-28,  1911 

Julv  12,  1912 

Sopt.  30,  1910 

Sept.  30,  1910 

Jan.  31,  1911 

Oct.    14,   1910 

Oct.  24,    191  1 

Jan.  14,  1911 

Doc.  20,  1910 

Aug.  l  l-li'.  1910 

Aug.  25,  1910 

Oct.  31,  1911 

Nov.  28,  1910 

June  3,  1911 

Fob.  8,  1912 

Feb.  28,  1912 

Sopt.  22,  1910 

Nov.  23,  1910 

Nov.  23,   1910 

Nov.  22.   19111 

Juno  24,  1911 

July  15,  1911 

Julv  15.  1911 

Juno  2,  Kill 

Julv  14,  1911 

Doo.  5.   1911) 

Oct.   11,   1911 

Mav  24,   1911 

Mav  24,  1911 

Julv  17,  1912 

July  25,  1912 

Julv  25,  1912 

Do,-.  5,  1910 

Julv  22,  1911 

Sept.  Hi,  1910 

June  22,  1912 

Dec.  19,  1911 

Oct.   19,   1911 

Sept.  14-15,  1910 

Mav  31-Junc  1,  1911. 

Jan.  29,  1911 

April  18,  1912 

Well..     .. 

Murray 

Nicollet 

Little  Falls 

North  Mankato.  .  .  . 
Halstad 

School  and  public.  .  . 

WC1I 
Well 

Public 

Well 

Public  and  ho 

Well 

Ottertail 

Fergus  Falls 

Well 

Ottertail 

Polk 

Public 

Faribault 

Northfield 

Public 

Wells  .  .  . 

Public-,  . 

Wells.  .  .  . 

Public- 

Wells    . 

Public- 

Wells 

Duluth 

Public 

Public- 

Steel  Co.'s  plant 

Public 

Mine 

Duluth 

Duluth 

Ely 

Ely 

Lake 

Well 

Lake 

Ely 

Gilbert 

Public 

Mine 

Lake 

Hibbing 

Hibbing 

Public 

Mine  .... 

Mine 

Mine  .... 

Public 

St.  Louis 

Mitchell 

Mountain  Iron 

Mountain  Iron 

Mountain  Iron 

Well 

Public 

Public  .  .  . 

Well 

Mine 

Mine  .... 

Public-  .  .  . 

Wells.  ..  . 

St.  Louis 

Henderson 

Henderson 

Scott 

Well 

Scott 

Public 

Well 

Sibley 

Sibley 

Public 

Semi-public 

Public 

Public 

Public 

Public  .  . 

Well 

Well 

Stearns 

Steele 

St.  Cloud 

St.  Cloud 

Tost  well. 
River .... 
WTells      . 

Steele 

( hvatonna 

Public 

Public 

Public.  . 

Wells.  ..  . 
Wells  ... 

Wabasha 

Lake  City 

Well- 
Wells  .... 

Breckenridge 

Breckenridge 

Public 

Wells  .... 

Wilkin 

Public 

Public 

Public  .  . 

Wilkin 

Wells  .  .  . 

Yellow  Medicine 

Public 

Well- 

(a)  Field  data  collected  by  the  Engine: ring  Division  of  this  Board. 

(b)  Field  data  collected  by  the  Epidemiological  Division  of  this  Board. 

(c)  Samples  collected  by  trained  observers  not  connected  with  this  Board. 
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Com  in  tied 

01    \\  \  I  I  i:    -i  PP1  I!  -     '  ontinued 


Evidence  'it  Pollution 
<  tbtained  by 


Field 
Examina- 
tion 


Analytical 
Examina- 
tion 


sanitary 
( Condition  of 

Supplv 
Reported  aa 


REMARKS 


Not  found 

Presi  in 
Nut  found 

Present 
Present 

Not    follllil 

fa) 
V.i  found 


Nil  found 
Present 

Not  found 
Present 

Not  found 

Present 
Present 
Present 

Presi  mi 


Not  found 
Present 
Present 
\..i  found 

Not  found 
Present 
Not  found 
Not  found 
Not  found 
Present 

Not  found 
Not  tmiiiil 
Not  found 

Not  found 
Present 

Nut  found 
Not  found 

Present 

Not  found 

Present 


Not  found 

Not  found 

Not  found 
Present 
Not  found 

Present 
Present 
Present 

Not  f nl 

Present 


S:ili>!:i 


Satisfai 

fact  'i  > 

I    1 1  - :  1 1  i  - 

Sat  isfactory 

Sat  isfactory .  .  . 

i  nsatisfactory. 

Satisfai 

sfactorj 
ctory .  .  - 

Satisfactory    .  . 

Satisfactory. 

1  fnsatisfacti  rj 

Satisfactoi  \ 
Satisfai  : 

'tory . .  . 
Unsatisfactory 
Sat  isfactorj 
Satisfac 

sfactory 
Satisfai 
Sat  iafai  ■ 
Unsat  ia 
I  "iisati- 

(  osatisfactorj 
Satisfai  torj 
I  ^satisfactory 
Unsatisfacti  ry 


ctory    . 

I  i:sa,i  faii   irj 

1  f  nsatisfactory. 

I     ll-:lt  I  j) 

Sat  jsfactorj 

Sai  isfal  I 

(JnsatU 

Satisfai 

I  r nsatisfactory 

I  Dsatisfactorj 

sfactory 

Satisfactory .  . 
I  Fnsat  i 


See  report  on  til". 
port  on  file. 


rite  plant  installed. 
See  detailed  report  on  file. 


( 'hemical  examination  only. 
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The  work  that  has  been  done  in  the  biennial  period  on  the  investiga- 
tion of  water  supplies  is  shown  in  table  IX.  The  insertion  of  complete 
reports  on  each  investigation  into  this  report  had  been  considered  but  it 
was  found  that  they  took  more  room  than  there  was  space  available.  For 
that  reason  the  table  was  made  so  as  to  condense  as  far  as  possible  and 
still  show  the  number  of  localities  that  have  been  investigated.  The  re- 
ports on  each  case  are  on  file  in  the  office  of  the  Board  and  are  available 
for  anyone  on  application  to  the  Executive  Officer. 

PURIFICATION    OF    WATER    SUPPLIES. 

Of  the  various  scientific  methods  that  have  been  recommended  by  dif- 
ferent authorities  for  the  purpose  of  purifying  public  water  supplies,  the 
only  ones  that  have  been  applied  to  any  extent  in  Minnesota  are: 

1.  Mechanical  filtration. 

2.  Hypochlorite  treatment. 

3.  A  combination  of  filtration  with  subsequent  hypochlorite  treatment. 
The  principles  of  mechanical  filtration  are  so  well  understood  that  an 

explanation  of  that  method  of  water  purification  is  unnecessary.  Only  two 
plants  of  this  character  are  in  operation  in  the  state,  in  which  the  hypo- 
chlorite treatment  is  not  used  as  an  adjunct  to  the  filtration  process. 

HYPOCHLORITE    TREATMENT    OF    WATER    SUPPLIES. 

This  method  for  the  disinfection  of  drinking  waters  is  now  so  thorough- 
ly well  known  and  has  been  tested  so  often  that  any  description  of  the 
principle  upon  which  it  acts  is  entirely  unnecessary. 

In  Minnesota  during  the  last  biennial  period  it  has  been  used  in  two 
ways;  firstly  as  a  permanent  treatment  for  any  given  water  supply;  second- 
ly, for  an  emergency  treatment  of  a  water  supply  during  the  course  of  an 
epidemic  in  which  other  factors  pointed  to  the  water  as  the  carrier  of  the 
infection.  Too  much  can  not  be  said  for  the  value  of  this  treatment  at  such 
a  time.  The  results  which  have  been  obtained  in  this  laboratory  show  that 
it  is  possible  to  disinfect  almost  completely,  infected  water  supplies  within 
48  hours  of  the  time  the  infection  is  reported  at  the  laboratory.  This  is 
accomplished  by  means  of  a  portable  emergency  hypochlorite  plant,  the 
design  of  which  has  already  been  described.*  Three  such  plants  are  kept 
in  constant  readiness  at  the  laboratory  in  order  that  they  may  be  shipped 
without  delay.  During  the  past  biennial  period  one  of  these  plants  have 
been  put  into  operation  in  three  different  localities,  namely,  Anoka,  Inter 
national  Falls  and  Two  Harbors.  In  each  case  the  plant  was  installed  by 
the  engineering  division,  but  in  the  case  of  Two  Harbors  only  did  a  trained 
laboratory  man  accompany  the  plant  to  make  accurate  analytical  deter- 
minations of  the  exact  amount  of  hypochloride  which  was  being  used.  The 
advantages  of  having  a  trained  laboratory  man  on  the  field  of  operation 
at  the  time  of  the  installation  of  the  plant  are  very  apparent,  inasmuch 
as  it  is  then  possible  to  compute  the  amount  of  chemical  which  will  effect 
the  sterilization.  In  this  way  it  is  possible  to  avoid  adding  either  too 
much  or  too  little  chemical  to  produce  the  desired  results.  An  idea  of  the 
effectiveness  of  the  treatment  can  be  derived  from  the  results  which  were 
thus  obtained  at  Two  Harbors. 

A  typhoid  fever  epidemic  of  considerable  magnitude  was  reported  at 
Two  Habors  on  Feb.  27,  1912.  The  emergency  hypochlorite  plant  was 
shipped  from  the  laboratory  on  the  evening  of  the  same  day  and  arrived  in 
Two  Harbors  on  the  morning  of  the  28th.  Installation  was  completed  on 
Feb.  29th.  There  are  approximately  100,000  gallons  of  water  used  in  the 
city  during  24  hours.  The  water  comes  from  Lake  Superior  and  contains 
a  relatively  low  organic  content.  Samples  taken  at  the  intake  and  through- 
out the  distribution  system  on  the  day  of  arrival  showed  contamination  in 
every   sample  taken.     The  chemical   was  administered  in   amounts   not  ex- 
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ceeding  0.4  parts  per  million  of  available  chlorine  during  the  first  24  hours. 
In  order  to  have  a  somewhat  larger  margin  of  safety,  this  amount  was  in- 
creased on  the  second  day  to  0.5  parts  per  million.  The  laboratory  results 
which  wire  subsequently  obtained  showed  that  the  smaller  amounts  of 
chemical  produced  an  almost  complete  sterilization,  giving  in  each  sample 
taken  a  count  in  1  <•.<•.  amounts  which  in  one  case  only  ran  as  high  as 
9;  in  one  case  showed  2;  in  four  cases  showed  1  and  in  five  cases  showed  a 
total  absence  of  bacteria.  In  no  samples  were  colon  bacilli  found  even  in 
100  c.  c.  amounts,  after  administration  of  the  chemical.  With  the  larger 
amount  of  chemical  added  on  the  second  day,  in  only  one  instance  were 
there  bacteria  of  any  kind  found  and  in  that  particular  case  one  colony  per 
c.  c. 

Excellent  as  these  results  are,  nevertheless  the  hypochlorite  treatment 
of  water  can  not  be  applied  in  a  haphazard  manner.  It  is  a  well  known  fact 
that  the  chemical  varies  in  the  amount  of  available  chlorine  which  is 
present  it  is  necessary  to  compute  accurately  the  amount  of  available 
chlorine  in  order  to  apply  the  proper  amount  of  chemical.  Where  this  is 
not  done,  there  may  be  an  apparent  defect  in  the  treatment,  as  is  shown 
in  what  occured  at  the  city  of  Brainerd;  where  for  various  reasons,  the 
proper  amount  of  chemical  was  not  added  and  it  was  found  that  the  sterili- 
zation was  only  partially  completed.  With  this  in  view,  it  has  been  deter- 
mined by  the  Board  that  the  Laboratory  Division  should  make  trips  of  in- 
spection of  the  various  hypochlorite  plants  which  have  been  installed,  in 
order  to  insure  their  perfect   operation. 

It  should  be  borne  in  mind  that  the  amount  of  chemical  necessary  to 
produce  sterilization  will  vary  with  several  factors,  among  which  the  or- 
ganic content  appears  to  play  an  important  part.  It  is  thus  found  that  in 
waters  containing  a  high  organic  content,  and  especially  where  the  organic 
matter  is  in  suspension,  a  larger  amount  of  chemical  is  required  than  in 
waters  containing  a  low  organic  content.  For  this  reason,  it  is  sometimes 
necessary  to  filter  the  water  before  the  application  of  the  chemical  is  made 
in  order  that  the  suspended,  organic  material  may  be  removed.  Several 
such  plants  are  in  use  throughout  the  state,  and  it  is  found  that  the  com- 
bination of  filtration  with  hypochlorite  (when  properly  employed)  will  in- 
sure a  safe  and  sanitary   water   supply. 

During  the  proc<  BS  of  the  work  on  testing  the  efficiency  of  the  hypo- 
chlorite treatment,  it  was  found  that  considerable  delay  occurred  in  making 
the  determinations  of  the  results,  inasmuch  as  it  was  necessary  to  examine 
the  sample-  collected  in  the  ordinary  way  i.  e.,  considerable  time  was  lost 
in  transit  to  the  main  laboratory.  To  overcome  this  difficulty  a  portable 
incubator  and  a  portable  outfit  for  making  chemical  analysis  has  been  de- 
vised, the  latter  being  adapted  for  testing  the  chemical  phases  of  the 
hypochlorite  treatment.  By  possession  of  an  incubator  on  the  spot,  it  is 
possible  to  make  a  presumptive  colon  test  and  a  count  within  L'4  hours  of 
the  time  when  the  samples  are  taken.  A  description  of  these  pieces  Of 
apparatus  mas  be  found  in  the  American  Journal  of  Public  Health,  Vol. 
11.  No.   12,  pp.  948  966. 

SPECIAL    INVESTIGATIONS. 

Special  investigations  of  water  supplies  have  been  made  in  two  In- 
stances during  the  biennial  period  where  complaints  have  been  received  by 
the  state  Board  of  Health  regarding  the  discharge  of  sewage  into  waters 

used  as  a  source  of  drinking  supply.  In  order  to  Obtain  exact  information 
Concerning  the  condition  Of  affairs,  the  laboratory  was  ordered  to  investigate 
each  case  and  supply  the  Board  With  reliable  data.  One  such  investigation 
occurred    near    Marble,    the    report    for    which    is    on    file    in    the   Office    of  the 

Hoard.  The  onl\  other  one  undertaken  was  a  sanitary  survey  of  the  Missis- 
sippi river  from  Anoka  to  Minneapolis  with  special  reference  to  the  grater 
supply  for  the  eit>  of  Minneapolis.  The  report  of  this  Investigation  is 
given  in  full,  the  analytical  results   being  tabulated   in   Table   Nil. 
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A    SANITARY     SURVEY    OF    MISSISSIPPI     AND     RUM     RIVERS     RELATIVE    TO 

THE    POLLUTION    OF    THE    MINNEAPOLIS    WATER    SUPPLY 

BY    THE    CITY   OF   ANOKA. 

The  purpose  of  this  investigation  was  to  determine  the  effect  of  the 
sewage  from  the  Anoka  State  Asylum  and  the  city  of  Anoka,  discharged  into 
the  Rum  river,  at  or  near  Anoka,  upon  the  sanitary  quality  of  the  Missis- 
sippi river  water  especially  in  relation  to  the  pollution  of  the  Minne- 
apolis water  supply. 

The  work  of  this  report  embraces  a  very  general  description  of  the 
Mississippi  river  basin  above  Minneapolis  and  a  description  of  a  sanitary 
survey,  both  field  and  analytical,  on  the  Rum  river  adjacent  to  Anoka  and 
the  Mississippi  river   and   its   tributaries  between  Anoka   and   Minneapolis. 

The  exact  source  of  the  Mississippi  river  has  been  the  cause  of  much 
controversy  but  its  head  waters  are  generally  known  to  lie  within  Itasca 
State  Park,  a  tract  of  reserved  land  in  Clearwater  county.  The  basin  drain- 
ed by  the  Mississippi  above  Minneapolis  comprises  about  19,500  square 
miles  and  has  a  population  of  approximately  400,000  people.  The  principal 
tributaries  of  the  river  above  Minneapolis  are  Leech  lake.  Prairie,  Swan, 
Willow,  Pine,  Crow  Wing,  Platte,  Sauk,  Crow,  Elk  and  Rum  rivers.  The 
principal  cities  discharging*sewage  directly  into  the  river  or  its  contribu- 
taries  are  noted  below  together  with  the  distance  of  each  in  miles  from 
Minneapolis. 

Into  Mississippi  river:  Bemidji  (476),  Grand  Rapids  (336),  Aitkin  (206), 
Brainerd    (151),  Little  Falls    (114),  St.   Cloud    (76)   and  Anoka    (17). 

Into  contributaries  of  Mississippi  river:  Alexandria  (236),  into  Lake 
Agnes;  Long  Prairie  (196)  into  Long  Prairie  river;  Staples  (170)  into 
Crow  Wing  river;  Melrose  (126)  into  Sauk  River;  Hutchison  (105)  into 
south  fork  of  Crow  river;  Milaca  (95)  and  Princeton  (80)  into  the  Rum 
river.  Other  cities  contributing  surface  drainage  into  the  Mississippi  direct 
are:  Sauk  Rapids  (78),  and  into  its  tributaries  Park  Rapids  (210)  into 
Fishhook  river;  Wadena  (186)  into  Union  Creek;  Litchfield  (105)  into  Jewitt 
creek;  Milaca  (95)  into  Rum  river;  Glencoe  (85)  into  Buffalo  creek. 

The  foregoing  notes  give  a  general  description  of  the  Mississippi  river 
basin  above  Minneapolis  sufficient  to  bring  out  the  fact  that  raw  sewage  is 
added  to  this  river  all  along  its  course  and  to  many  of  its  tributaries.  In 
addition  to  the  urban  pollution  .there  are  farm  houses  and  other  isolated 
dwellings  scattered  along  the  banks  which  undoubtedly  add  to  the  contamina- 
tion. In  order  to  note  all  the  possible  sources  of  contamination  in  the  area 
in  question,  it  was  necessary  to  make  such  sanitary  field  surveys  as  were 
not  already  covered  by  the  records  of  this  Division.  The  Mississippi  river 
above  Anoka  has  already  been  described  in  a  general  way  sufficient  to 
answer  the  present  needs  of  this  report.  The  material  given  here  will  be 
confined  to  a  description  of  the  Rum  river,  the  Mississippi  river  between 
Anoka  and  Minneapolis  and  the  tributaries  of  the  Mississippi  between  these 
two  points.  The  Rum  river  rises  in  Mille  Lac  lake  in  Aitkin  and  Milk- 
Lacs  counties  and  flows  south  through  lakes  Ogechie,  Nesawae  and  Onamia. 
Below  this  chain  of  lakes  the  Rum  river  flows  south,  east  and  south, 
emptying  into  the  Mississippi  at  Anoka,  seventeen  miles  above  Minne- 
apolis. Its  chief  tributaries  are  Bradbury,  Tibbetts,  Bogus,  Whitney,  Spen 
cer,  Trott  brooks  and  west  branch  of  Rum  river.  The  total  drainage  area 
cf  the  rivei  is  1,550  square  miles.  The  three  municipalities  located  on  the 
Rum  river  are  Milaca,  Princeton  and  Anoka.  For  the  remaining  distance 
from  its  source  to  mouth  it  flows  mostly  through  an  agricultural  country. 
Milaca  is  located  78  miles  above  Anoka.  The  population  of  this  village  is 
1.100.  A  combined  sewage  system  empties  into  the  Rum  river  be'ow  the 
village.  Princeton  is  located  63  miles  above  Anoka  with  a  population  of 
1,555.  There  is  one  sanitary  sewer  7  or  8  blocks  long  connected  with  the 
public  school  and  about  12  residences  and  several  other  private  sewers 
which  discharge  into  the  Rum  River.  The  city  of  Anoka  is  located  near 
the  mouth  of  the  Rum  River.  The  population  is  about  12,500.  The  sewage 
is   disposed   of  largely   by   means   of   cesspools.     There   is    one   semi-public 
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sewer  and  a  number  of  private  sewers  discharging  Into  the  Rum   River  be- 
low  the   dam.     Information   collected    by   the   Engineering   Division   shows 

about  .30  connections.  A  state  insane  asylum  is  located  on  the  Rum  River 
just  above  Anoka.  This  institution  has  about  350  inmates.  The  b< 
from  this  institution  is  passed  through  a  purification  plant  and  enters  the 
Ruin  river  just  above  the  asylum.  The  purification  is  done  by  Beptic  action 
followed  by  filtration.  This  plant  appears  at  times  to  give  a  very  good 
effluent  and  at  other  times  a  very  poor  one.  Trouble  has  been  experienced 
with  the  filter  beds  freezing  during  the  severe  winter  months.  A  new  puri- 
fication plant  is  now  being  constructed  near  the  railroad  bridge  below  the 
asylum.  The  plant  will  be  equipped  with  an  Imhoff  tank,  filters  and  appara- 
tus for  administering  hypochlorite  which  should  give  a  very  satisfactory 
effluent. 

The  Mississippi  river  between  its  confluence  with  the  Rum  river  at 
Anoka  and  the  city  of  Minneapolis  has  three  tributaries,  namely  Elm. 
Coon  and  Rice,  creeks.  The  Mississippi  river  on  leaving  Anoka  is 
a  rather  turbulent  stream  largely  on  account  of  the  boulders  and  logs 
deposited  in  the  river  bed.  At  Coon  Rapids  about  5%  miles  below  Anoka 
the  water  rushes  rather  violently  over  deposits  of  boulders  for  a  number 
of  rods  causing  well  defined  rapids.  A  short  distance  below,  the  river 
broadens  out  and  takes  various  channels  through  a  collection  of  islands 
called  Coon  Islands.  It  then  narrows  again  to  approximately  its  former 
width  only  to  broaden  at  Dunhams  island  below  Fridley.  The  remaining  dis- 
tance to  the  pumping  station  of  the  Minneapolis  water  supply,  the  river  is 
about  uniform  in  width.  There  are  no  municipalities  located  on  the  river 
bank  between  Anoka  and  Minneapolis.  A  number  of  farm  houses  are  locat- 
ed on  the  banks  and  the  barnyards  of  some  of  these  drain  into  the  river. 
Logging  operations  are  conducted  on  the  river  above  the  city  pumping 
station  during  open  season.  On  May  25th  the  log  jams  extended  as  far  up 
the  river  as  Fridley.  The  boom  company  at  that  time  had  several  boats 
moored  on  the  west  shore  of  the  river  opposite  Fridley.  A  large  number 
of  men  were  working  on  the  log  booms  and  many  were  housed  on  the 
boats  just  mentioned.  A  number  of  men  work  on  the  logs  near  the  saw 
mills  opposite  the  pumping  station   at    Minneapolis. 

The  first  tributary  entering  the  Mississippi  river  below  Anoka  Is  Elm 
creek.  Its  confluence  with  the  Mississippi  is  in  the  neighborhood  of  40 
rods  below  the  mouth  of  the  Rum  river  on  the  opposite  side.  Elm  creek 
rises  in  the  northwest  corner  of  Plymouth  township  in  Hennepin  county 
and  flows  in  a  northeasterly  direction  through  Rice  lake,  llayden  lake  and 
the  Champlin  mill  pond  near  which  point  it  discharges  into  the  Mississippi. 
Phe  tributaries  of  this  creek  are  the  outlet  of  Fish  lake  into  Rice  lake  and 
Rush  creek.  The  course  of  the  stream  is  mostly  through  a  low.  flat  country 
and  the  flow  is  rather  sluggish  in  many  places.  A  few  farm  dwellings  are 
located  along  the  banks  and  some  surface  drainage  is  received  from  these 
sources.  The  banks  are  largely  agricultural  land  both  tilled  and  untitled. 
At  Champlin  the  surface  drainage  from  several  houses  is  in  the  direction 
of  the  mill  pond. 

Coon  creek  has  its  source  from  springs  in  the  northern  part  of  Anoka 
county.  The  upper  end  being  shallow  and  the  flow  largely  underground 
it  was  dredged  for  a  distance  of  about  three  miles  and  the  upper  end 
extended  by  ditching  for  about  two  miles.  The  ditch  is  named  No.  4S  ditch. 
Its  beginning  is  located  on  the  center  line  through  section  12  north  and 
south,  one-quarter  mile  south  of  the  north  line  of  Section  12.  Town  22, 
Range  2::.  This  is  about  t hree-quarters  of  a  mile  south  of  Coon  lake.  I 'p  to 
the  time  of  this  visit  ditch  No.  -IS  received  only  surface  water  from  marshes 
and  meadow  land;  the  purpose  of  its  construction  being  solely  to  drain  the 
large  tracts  on  either  side  in  that  part  of  the  country  north  of  Coon  creek. 
The  ditch  was  approximately  M  feet  Wide  and  ti  feet  deep.  All  information 
concerning  this  ditch  was  obtained  from  a  resident  who  was  largely  in- 
strumental in  the  digging  of  the  ditch  and  who  had  the  only  residence  at 
the  upper  end,  house  and  outbuildings  being  about  30  rods  away  at  a  slight 
elevation. 
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From  here  the  creek  flows  through  live  miles  of  approximately  a  mile 
wide  strip  of  wiregrass  marsh.  None  of  the  six  farm  houses  passed  in 
that  distance  are  located  nearer  than  one-quarter  mile  from  the  creek. 
The  land  between  is  flat  and  marshy.  The  creek  at  this  point  was  about 
five  feet  in  depth  and  full  of  vegetable  growth.  It  has  always  had  a 
flow  but  never  an  overflow.  One  mile  and  two  miles  below  are  farm 
houses  with  barnyards  directly  on  the  creek  bank  and  with  a  decided  slope 
toward  the  creek.  All  barnyard  wash  from  these  places  goes  directly 
into  the  creek.  From  here  the  creek  passes  Andover,  a  small  town.  There 
is  but  one  house  and  barn  at  this  place  located  near  the  creek.  From 
here  after  making  a  large  loop  it  reaches  Crooked  Lake  about  two  miles 
east  of  Anoka.  There  are  nine  farms  adjoining  the  creek  in  this  dis- 
tance only  one  of  which  has  outbuildings  within  one-quarter  mile  of  the 
cieek.  This  house  and  its  outbuildings  are  located  directly  overlooking  the 
bank  with  slope  toward  the  creek,  thus  contributing  considerable  pollution 
from  the  manure-strewn  barnyard.  For  a  distance  of  four  miles  below 
Anoka  the  creek  flows  through  low  lands  covered  with  marsh  grass,  no 
farms  being  along  the  banks  nearer  than  one-quarter  mile.  Sandy  Creek 
enters  at  this  point  bringing  drainage  water  from  the  country  to  the  east. 
This  creek  is  also  spring  fed.  Five  farm  houses  are  located  within  a 
distance  of  two  miles  along  its  course  below  this  point,  two  of  which  have 
barnyard  wash  going  into  the  creek.  Coon  Creek  at  this  point  is  twenty- 
five  feet  wide  and  one  to  two  feet  deep;  Sandy  Creek,  five  feet  wide,  three- 
quarter  foot  deep.  From  here  the  creek  banks  become  quite  well  defined, 
the  strip  of  marsh  grass  on  either  side  being  narrower  and  the  growth 
of  trees  and  shrubbery  becoming  greater.  There  was  less  vegetable  growth 
in  the  creek  bed.  These  conditions  existed  until  the  Northern  Pacific  rail- 
road crossing  at  Coon  Creek  station  was  reached.  More  land  in  this 
vicinity  was  cultivated.  A  farm  about  one-quarter  mile  above  the  railroad 
had  outbuildings,  three  barns  and  a  chicken  coop  within  one  hundred  feet 
of  the  creek  and  on  ground  sloping  towards  the  creek.  Passing  under 
the  railroad  bridge  the  creek  runs  within  two  hundred  feet  of  the  brick  plant 
uow  being  operated.  A  privy  used  by  the  employes  extends  out  over  the 
creek  and  discharges  directly  into  the  creek.  The  stream  flows  through  thick 
growths  of  trees  and  shrubbery  to  the  Mississippi  River  about  a  mile 
away.  The  banks  are  well  defined  and  somewhat  hilly  until  the  river 
is  reached  with  no  other  source  of  contamination.  Cattle  grazing  is  com- 
mon in  the  meadow  land  all  along  the  stream. 

Rice  Creek  rises  in  the  northeast  corner  of  Anoka  county  and  flows 
in  a  southwesterly  direction  through  Peltier,  George  Watch,  Marshau,  Rice, 
Baldwin,  Golden  and  Long  Lakes  finally  entering  the  Mississippi  River 
at  Fridley  about  six  miles  above  Minneapolis.  The  tributaries  of  this  creek 
are  Centerville,  Rashanaw  and  Stink  Lakes.  Rice  Creek  above  Long  Lake 
is  from  ten  to  fifteen  feet  wide  and  its  bottom  is  muddy  in  most  places. 
Below  Long  Lake  the  creek  is  somewhat  wider  with  a  hard  bottom  covered 
with  boulders.  The  entire  distance  from  Peltier  Lake  to  the  Mississippi 
was  investigated.  Centerville  and  Peltier  Lakes  have  drainage  from  a 
number  of  farm  houses  and  buildings.  Stink  Lake  near  New  Brighton 
received  the  sewage  from  five  rendering  plants;  this  lake  discharges  into 
Rice  Creek  just  above  Long  Lake.  A  portion  of  the  surface  drainage  of 
New  Brighton  and  a  wash-water  sewer  from  one  saloon  enters  Long  Lake. 
One  farmyard  at  the  outlet  of  Long  Lake  drains  directly  into  the  creek. 
At  a  farm  one  mtle  down  stream  the  creek  was  fenced  off  and  used  as 
part  of  a  hog  yard.  The  entire  barnyard  at  this  place  drained  into  the 
creek.  From  this  point  to  Fridley  no  sources  of  contamination  could 
be  found. 

The  analytical  study  of  this  investigation  was  begun  May  25th  and 
was  continued  until  June  25th  of  this  year.  On  May  25th  nine  regular 
sampling  stations  were  located  on  the  Rum  and  Mississippi  Rivers,  one 
substation  on  each  of  the  three  tributaries  between  Anoka  and  Minneapolis 
and   a  fourth  substation  at  the  outlet  from  the  Anoka  asylum  purificatior 
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plant.  Weekly  samples  have  been  collected  from  nearly  all  the  established 
stations  and  at  irregular  intervals  from  the  substations.  The  following 
descriptions  will  serve  to  locate  the  various  stations  and  substations. 

Station    No.    1.     Anoka,    Rum    River,    above   Btate   asylum,    100    feel    above   first 

bend   In  river.     Samples  taken  In  center  of  stream   In  7  feel   of  wati 
Station    No.    2.      Anoka,    Rum    River,    below    state    asylum,    at    railroad    bridge. 

Sample  taken  near  center  of  pier  in  •;  feel  of  water. 
Static ii    x...    :■;.      Anoka,    Rum    River,    400   feel    from    mouth   of   river.     Samples 

taken  In  center  of  stream   In    t   feel   of  water. 
Station    No.    I       Anoka,    Mississippi    River,    road   bridge    above   mouth   of  Rum 

River.     Samples  taken  neat    center  pier  In  :■!  feel  of  water. 
Station   No    ",.     Anoka,   Mississippi  River,   below  mouth  of  Kum   River  opposite 

i  'hamplin   Flour  Mill.     Samples   collected   near  center  of   river   in    l  feet  of 

Wat  el". 

Station  \'<>.  6.  Coon  Rapids,  Mississippi  River,  at  the  head  of  Coon  islands 
just  below  Coon  Rapids.  Samples  taken  in  center  of  stream  in  4  feet  of 
water. 

Station  No.  7.  Coon  Rapids,  Mississippi  River,  at  the  foot  of  Coon  Islands. 
Sample   taken   In  center  of  river  in    I  feel   of  water. 

Station  No.  8.  Fridley,  Mississippi  River,  directly  opposite  Fridley  Station, 
pie  taken  In  center  of  stream  In  5  feet    if  water. 

station  No.  9.  Minneapolis,  Mississippi  River,  new  pumping  station.  Sample 
taken  al   intake   screens  in  4  feet  of  water. 

Substation  a.  Anoka,  outlet  to  sewage  purification  plant.  Samples  taken  in 
small  stream   leading  to  river   In   approximately   l   foot   of  water. 

Substation  b.  Champlin,  Elm  Creek,  about  200  feel  from  mouth.  Samples 
taken   In  center  of  stream   In  -  feel   of  water. 

Substation  c.  Coon  Rapids,  Coon  Creek,  about  i"11  feel  from  mouth.  Sam- 
id.--,  taken   in  center  of  stream   In   l   foot   of  water. 

Substation  d.  Fridley,  Rice  Creek,  aboul  100  feel  from  mouth.  Samples  taken 
enter  of  stream  in  -  feet  of  water. 

The  analytical  results  obtained  at  this  investigation,  covering  a  period 
from  May  23,  1912,  to  June  24.  1M2.  are  to  be  found  in  table  No.  XIII. 
The  table  runs  consecutively  corresponding  to  the  sampling  stations.  The 
average  condition,  rather  than  any  single  result  is  used  as  the  basis  upon 
which  the  conclusions  have  been  drawn  as  it  gives  a  fairer  index  of  the 
quality  of  the  water  at  the  various  points.  On  carefully  examining  the 
average  physical  and  chemical  results  obtained  at  each  of  the  nine  sta- 
tions, it  will  be  seen  that  these  results  over  this  period  of  time  are  prac- 
tically valueless  as  to  the  determination  of  the  sanitary  quality  at  any 
given  point.  The  bacteriological  results  bring  out  certain  points  very 
clearly  for  the  period  examined.  On  examining  the  bacterial  counts  it  is 
seen  that  the  average  number  id'  bacteria  per  c.c.  is  not  an  index  of  the 
number  of  B.  coli  in  the  water  in  these  cases  The  B.  coli  results  averaged 
for  each  station  a--  seen  in  analytical  table  No.  X.  show  the  least  pollution 
above  the  asylum  (Station  1.  1'..  coli  6.4  c.c),  rapid  rise  below  the  asylum 
(Station  2,  B.  coli  0.82  c.c.i.  the  same  amount  below  Anoka  (Station  :'..  1". 
coli  0.S2  c.c.i,  less  above  Rum  River  in  the  .Mississippi  (Station  4,  B.  coli 
in  4.42  c.c).  again  more  in  Mississippi  below  Kum  River  (Station  ."..  B.  coli 
2.82  C.C.),  again  less  at  head  Ol  Coon  Islands  (Station  6,  B.  coli  in  4.22  c.c.). 
and  I'rom  this  station  down  the  river  to  the  city  pumping  station  a  gradual 
rise  in   the    i;    coli  content    is   indicated    (Station   !»,   1'..  coli   1.0  c.c.i 

The  bacteriological  results  on  samples  taken  at  the  substations  show 
a  tendency  to  corroborate  the  findings  on  the  river  samples.  Substation 
a.  the  outlet  from  the  asylum  purification  plant  shows  a  ver\  high  count 
and  1'..  coli  in  (nil  c.c.  the  smallest  amount  examined.  Substation  h,  the 
outlet    of   Elm    Cr.ek    shows    a    relatively    high    count    and    B.    coli    in    2.:'.    c.c 

amounts   (average)   a   result   to  1 xpected  from  the  source  and  environment 

of  this  stream.  Likewise  Coon  Creek,  Substation  C,  shows  a  high  count 
and  tit.  presence  Of.  B  COM  in  0.1  c.c.  amounts.  The  high  count  and 
presence  of  B.  COli  in  0.1  c.c.  amounts  in  Rice  Creek.  Substation  d,  is  also 
to  be  expected  from  the  character  of  the  material  discharged  into  its  water 
These  results  obtained  at  the  substations  verify  the  results  obtained  in  the 
river,  showing  that  the  asylum  Bewage  is  the  most  marked  source  id' 
contamination,  also  that  Coon  and  Rice  creeks  add  an  appreciable  amount 
while    Elm   Creek   is   the   least    important   in    this   respect 
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SUMMARY    AND    CONCLUSIONS. 

The  field  results  tend  to  corroborate  the  analytical  results  in  every 
instance.  The  analytical  results  show  the  least  amount  of  contamination 
in  the  Rum  River  above  the  asylum  (Station  No.  1.)  The  asylum  sewage 
increases  the  amount  of  contamination  to  a  marked  extent  (Station  No.  2), 
while  the  sewage  discharged  at  the  city  of  Anoka  does  not  appear  to  add 
any  appreciable  degree  of  pollution  (Station  No.  3.)  The  amount  of  pollu- 
tion from  the  Rum  River  (Station  No.  5)  almost  doubles  the  amount  of 
pollution  already  indicated  in  the  Mississippi  above  Anoka  (Station  No. 
4.)  The  amount  of  natural  purification  obtained  after  a  flow  of  about 
six  miles  of  turbulent  water  to  Coon  Islands  (Station  No.  6)  appears  to 
be  sufficient  to  bring  the  quality  of  the  water  back  to  the  degree  of  pollu- 
tion which  obtains  in  the  Mississippi  River  above  Anoka  (Station  No.  4.) 
From  the  station  above  Coon  Islands  the  amount  of  pollution  increases 
as  the  stations  approach  the  Minneapolis  station.  This  is  due  to  the  con- 
tamination from  Coon  and  Rice  Creeks,  the  surface  drainage  from  the 
river  banks  as  the  populated  areas  are  approached,  but  more  especially 
to  the  logging  operations  on  the  river  above  Minneapolis. 

In  investigating  drinking  water  supplies  the  presence  of  B.  coli  is 
accepted  as  prima  facie  evidence  of  contamination,  so  that  bacteriological 
results  are  used  to  determine  the  presence  or  absence  of  pollution.  Where 
pollution  is  found  to  exist,  field  data  are  employed  to  determine  the  source 
of  such  pollution.  In  the  present  investigation,  pollution  of  the  Mississippi 
River  was  found  to  occur  from  several  sources: 

(a)  Anoka   Asylum   sewage,    contributing   marked    pollution    of   undoubted   hu- 

man origin. 

(b)  City   of   Anoka — Field    data   show    that    sewers   with    about    thirty    connec- 

tions discharge  sewage  containing  human  fecal  material  into  Rum 
River.  The  amount  of  pollution  of  the  water,  however,  as  it  enters 
the    Mississippi   River    is   not   appreciably    increased. 

(c)  Coon   Creek — The   pollution   indicated  by   analytical  results   is   due   in   part 

to   the   privy    discharging   into   the   stream. 

(d)  Rice    Creek — Five    rendering    plants    discharge    into    the    creek,    containing 

both   animal  and   human   excrement.  Surface  wash   from   the  village  of 

New  Brighton  possibly  containing  human  excrement  also  finds  its 
way   into   the  creek. 

(e)  Logging  operations — These   are   carried  on   most   extensively   in   the   terri- 

tory between  Fridley  and  the  pumping  station  of  the  Minneapolis 
water  supply.  Without  a  doubt  many  of  the  men  employed  in  these 
operations  void  their  discharges  directly  into  the  river.  Probably 
this  constitutes  the  greatest  danger  as  far  as  the  City  of  Minneapolis 
is   concerned. 

(f)  Surface    "Wash — A    very    limited    amount    of    human    pollution    distributed 

over  entire  extent  of  the  river  investigated  may  be  attributed  to  this 
source. 

INVESTIGATIONS    ON    THE    SANITARY    QUALITY    OF    ICE    SUPPLIES. 
METHODS   OF   PROCEDURE. 

In  a  sanitary  investigation  of  an  ice  supply,  the  relation  which  exists 
between  the  value  of  the  field  data  and  the  analytical  data,  is  much  the 
same  as  their  relation  in  regard  to  a  water  supply.  Five  investigations  on 
ice  supplies  have  been  made  during  the  biennial  period,  reports  of  which 
are  found  below.  The  results  of  these  investigations  show  the  absence 
of  dangerous  contamination  from  an  analytical  point  of  view  in  each  ice 
sample  examined,  although  high  bacterial  counts  were  found  in  some 
samples  containing  a  large  amount  of  suspended  material.  This  would  seem 
to  add  more  proof  to  the  already  existing  opinion  that  ice  is  a  small  factor 
in  the  conveyance  of  water-borne  diseases.  In  certain  cases  other  supplies 
were  recommended,  largely  on  account  of  better  environment,  and  from 
the  fact  that  ice  had  formed  on  a  water  of  better  sanitary  quality.  The 
following  localities  were  investigated: 

Atwater:      Diamond  Lake,  Pay   Lake,  Cottonwood  Lake. 

Faribault:     Soft  Water  Lake,  Cannon  River. 

Wilpen:      Six  Mile  Lake. 
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St.  Cloud:     Lake  George,  Mississippi   River. 

Bfadelia:       Laws    Lake. 

In  no  case  was  there  any  analytical  evidence  o!  the  presence  of  contam- 
ination in  the  i'  e. 

INVESTIGATIONS    ON     CERTIFIELD     MILK. 

Investigations  arc  undertaken  from   time  to  time  upon  the  request  of 

the  Medical  .Milk  Commissions  in  order  thai  they  may  be  supplied  with  in- 
formation upon  which  to  issue  to  dairymen,  permission  to  label  their  product 
inspected  or  certified  milk.  The  requirements  For  certified  milk  are  in 
eluded  in  Regulations  101,  102  and  103.  The  requirements  for  inspected 
milk  are  the  same  as  those  for  certified  milk,  except  that  the  bacterial  count 
may  run  as  high  as  100,000  per  c.c.  It  should  be  understood  that  the  certi- 
ficates are  issued  by  the  Medical  Milk  Commission  concerned  anil  not 
by  the  State  Board  of  Health,  although  the  laboratory  of  the  State  Board 
of  Health  supplies  the  information  on  which  the  milk  certificates  are 
issued.  During  the  biennial  period  only  one  dairy  has  been  recommended 
for  investigation  at  the  main  laboratory,  namely,  that  owned  by  .1.  M 
Hackney  near  Lake  Josephine,  and  called  the  Arden  Dairy.  Permits  for 
selling  certified  milk  are  issued  to  this  dairy  by  the  Ramsey  County  Milk 
Commission.  Investigations  of  this  dairy  base  been  in  progress  since 
the  24th  of  February.  1911.  Samples  selected  by  a  representative  of  the 
laboratory  are  obtained  from  the  drivers  of  the  wagons  at  irregular  intervals. 
being  procured  usually  once  each  week.  From  time  to  time  where  high 
counts  were  obtained,  trips  of  inspection  to  the  dairy  were  made  and  sug- 
gestions given  for  remedying  certain  difficulties  which  apparently  allowed 
contamination  of  the  milk.  The  results  obtained  from  this  particular  dairy- 
are  found  in  the  appended  table: 
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INVESTIGATIONS    ON    SEWAGE    PROBLEMS. 

The  function  of  the  laboratory  in  this  regard  is  to  test,  from  time  to 
time,  the  efficiency  of  sewage  purification  plants  throughout  the  state. 
The  laboratory  is  equipped  with  necessary  apparatus  to  make  such  investi- 
gations as  requirements  demand.  There  have,  however,  been  no  cases  during 
this  biennial  period  in  which  such  investigations  seemed  necessary  or 
desirable.  Prom  time  to  time  it  is  necessary  to  investigate  general  sewage 
problems  where  they  have  any  relation  to  a  drinking  water  supply.  This 
is  also  a  function  of  the  Laboratory  Division. 

INVESTIGATIONS    ON    EMBALMING    FLUIDS. 

From  time  to  time  investigations  on  embalming  fluids  are  undertaken 
to  determine  for  the  executive  officer  of  the  Board  whether  the  embalming 
fluids  which  have  been  put  on  the  market  in  the  state  comply  with  Regula- 
tions No.  158  and  No.  159  of  this  Board.  During  the  biennial  period  em- 
balming fluids  have  been  examined  from  time  to  time,  as  shown  in  the 
table  which  is  appended: 
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PASTEUR  DEPARTMENT. 

The  work  in  this  department  consists  of: 

1.  Diagnosis  of  rabies. 

2.  Preparation   of  antirabic   vaccine  for  the  Pasteur  preventive  treat- 

ment. 

3.  Administration  of  the  Pasteur  treatment. 

4.  Consultation  and  advice  as  to  the  giving  or  withholding  of  the  anti- 

rabic treatment. 

Since  the  prevalence  of  rabies  is  not  fully  appreciated  it  has  been 
thought  best  to  review  briefly  the  history  of  rabies  in  this  state  as  far  as  the 
records  of  the  State  Board  of  Health  permit.  Some  of  the  most  important 
facts  concerning  rabies  are  also  given  in  the  hope  that  they  may  prove 
useful  as  a  ready  reference.  No  attempt  is  here  made  to  give  a  complete 
setting  forth  of  rabies  in  any  of  its  phases.  Most  of  the  statements  given 
may  be  found  in  almost  any  treatise  upon  this  disease. 

The  diagnosis  of  rabies  was  formerly  a  part  of  the  work  of  the  diag- 
nostic laboratory  but  because  of  its  close  relationship  to  the  Pasteur  cases 
it  has  been  done  by  this  department  since  its  establishment. 

The  preparation  and  administration  of  the  antirabic  vaccine  is  described 
iu  detail  under  the  heading  Pasteur  Institute. 

The  numbers  of  consultations  are  numerous  and  consume  much  time. 
The  general  advice  given  is  covered  in  the  discussion  of  rabies  and  is  briefly 
summarized   under  "Indications   for  Treatment.'' 


RABIES. 

Historical — In  1897  the  first  twenty  cases*  of  suspected  rabies  examined 
in  these  laboratories  were  reported.  With  but  one  exception  the  suspected 
specimens  were  from  dogs.  In  this  one  case,  that  of  a  human  being,  no 
diagnosis  was  made,  likewise  in  two  specimens  from  dogs  it  was  impossible 
to  make  a  diagnosis.  In  one  specimen,  rabies  was  excluded  while  rabies 
was  positively  diagnosed  in  sixteen  cases.  The  sixteen  positive  cases  came 
from  seven  localities  as  follows:  St.  Paul,  7;  Minneapolis,  2;  Maryville, 
2;  Mora,  2;  Benson,  1;  New  Auburn,  1,  and  New  Market  1.  It  is  thus  seen 
that  at  this  time  there  were  three  infected  localities  besides  St.  Paul  and 
Minneapolis  in  the  eastern  half  of  the  state  not  far  from  these  cities.  At 
the  same  time  there  was  one  infected  locality  as  far  west  as  Benson, 
Swift  county,  and  as  far  north  as  Mora,  Kanabec  county.  A  second  reportf 
which  included  all  examinations  to  June,  1900,  added  twenty-six  sus- 
pected cases,  fifteen  of  which  were  proven  to  be  rabies.  A  map  showing 
the  geographical  distribution  of  the  positive  and  suspected  cases  was 
presented  in  this  report.     It  is  reproduced  on  the  following  page. 

From  June  1,  1900,  to  August  1,  1910,  404  investigations  were  made. 
Below  is  given  a  summary  of  the  positive  cases,  228,  indicating  the  extent 
of  rabies  infection  within  this  state  as  shown  by  these  examinations. 


'Preliminary  report  on  the  laboratory  diagnosis  in  twenty  cases  of  suspected 
rabies.  F.  F.  Wesbrook  and  Louis  B.  Wilson,  Transactions  of  the  American  Public 
Health   Association,    189S. 

•j-Rabies  in  Minnesota.  F.  F.  Wesbrook,  M.  D.,  St.  Taiil  Med.  Journal,  Octo- 
ber,   1900. 
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MAP  No.  2 
>  which  from   specimens  received  were  diagnosed  rabies  In  laboratory. 

In   which    from    specimens   received    rabies   could   not  be  dlagnos 
laboratory,  though  In  a   few  it  was  excluded. 


'SUMMARY   OF    RABIES  CASES    IN    WHICH    A    LABORATORY    DIAGNOSIS   WAS 
MADE   FROM  JUNE  1,   1900,   TO  AUGUST   1,  1910. 

Rab  [nfected  infected 

Localities.  Counties. 

1900   (lasl    T   months) ■">  5  5 

1901 \U  I'  9 

'•'  f 

B  8 

1904 ,;  •■  4 

* 

••&  28  '■■ 

1907 I«5  41  -/' 

$38  H  ?2 

--  w 

L910   (first   7   months) '-'  '•'  y 

o  also  map  No.  5,  page  363,  of  tins  report. 
.i  me  human  case   Included. 
c  mm-  human  case  included,  one  case  from  South   Dakota, 

om  Norl  h   I  Dakota. 
||One  human  case  Included,   one  case  from  Wisconsin. 
•Two  human  cases  included,  one  case  from   Wisconsin. 

From  map  No.  -.  it  will  be  Been  thai  as  early  as  l'.iOO  many  of 
the  rabies  cases  diagnosed  In  these  laboratories  were  from  St  Paul  and 
Minneapolis.  Jusl  aboul  this  time,  however,  the  previously  established 
municipal  laboratories  In  these  two  cities  began  to  make  all  rabies  diagnoses 
iii  Buspected  cases  arising  within  their  respective  cities  instead  of  sending 
specimens  from  such  cases  to  the  state  Hoard  of  Health  Laboratories  either 
tor  a  diagnosis  alone  or  in  order  to  have  their  own  investigations  checked 
by    another    laboratory       It     should     be    remembered    also    that    laboratory 
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examinations  of  material  from  animals  suspected  of  having  rabies  were 
made  during  this  period  by  the  State  Agricultural  College  and  by  the 
State  Live  Stock  Sanitary  Board,  following  its  establishment  in  1903. 
The  records*  of  the  above  mentioned  laboratories  would  aad  to  our  record 
many  cases  of  rabies  and  would  doubtless  show  a  greater  number  of  in- 
fected localities  within  this  state.  In  interpreting  the  above  summary  it. 
must  be  remembered  that  these  positive  cases  give  no  suggestion  as  to  the 
number  of  domestic  animals  that  have  succumbed  to  rabies  in  each  locality 
where  one  or  but  two  or  three  positive  cases  have  been  investigated.  The 
summary  shows  that  six  human  beings  died  of  rabies  in  Minnesota  in  a 
period  of  less  than  ten  years.  It  is  probable,  however,  that  several  other 
fatalities  in  which  there  was  no  laboratory  investigation  were  due  to  rabies 
infection. 

Cause  and  Transmission — The  cause  of  rabies  is  an  infectious  agent 
usually  spoken  of  as  the  virus  of  rabies  the  exact  nature  of  which  is  not 
definitely  known.  The  virus  of  rabies  is  present  in  the  saliva,  in  the  central 
nervous  system,  in  the  peripheral  nerves,  in  numerous  glands  including 
the  salivary  and  lacteal  and  elsewhere  in  the  body  of  the  rabid  animal. 
The  virus  of  rabies  has  been  shown  to  be  present  in  the  saliva  of  the  dog 
a  few  days  (four  to  six)  before  the  first  symptoms  of  rabies  are  observed. 
Rabies  is  practically  always  transmitted  from  animal  to  animal  and  from 
animal  to  man  through  biting,  but  if  the  saliva  of  the  rabid  animal  is 
brought  in  contact  with  an  open  wound  of  whatever  origin,  infection  may 
take  place.  It  is  not  known  how  early  the  virus  appears  in  the  milk  of 
rabid  animals  and  its  constancy  in  the  milk  may  be  questioned,  but  in  one 
instance  in  a  sample  of  milk  from  a  rabid  cow  examined  in  this  laboratory 
in  1900  and  previously  reported**  the  virus  was  found  present.  However 
there  is  probably  no  danger  in  partaking  of  virus-bearing  milk  since  the 
digestive  juices  rapidly  attenuate  or  weaken  the  rabic  virus.  The  inges- 
tion of  even  the  brain  of  a  rabid  animal  does  not  as  a  rule  give  rise  to  rabies 
in  susceptible  animals,  (some  experiments  in  rodents  to  the  contrary). 
Should  there  be  wounds  of  the  mucous  membrane  of  the  mouth  or  oeso- 
phagus, infection  may  take  place.  It  is  likely  that  dogs,  wolves,  rats,  etc., 
fighting  over  the  carcass  of  a  rabid  animal  may  become  infected  through 
open  wounds. 

Susceptibility — Not  only  is  the  whole  dog  family  susceptible  to  rabies, 
but  cats,  the  other  domestic  animals,  and,  in  fact  all  warm  blooded  animals 
including  man  are  susceptible.  However,  all  animals  bitten  by  rabid 
animals  do  not  develop  rabies;  in  dogs,  about  one  out  of  every  two  or  three 
succumbs,  in  man  one  out  of  every  five  or  six.  This  immunity  is  due 
in  part  to  the  fact  that  the  teeth  of  the  rabid  animal  are  more  or  less  freed 
from  the  saliva  in  their  passage  through  the  hair  in  animals  and  clothing 
in  man.  Fewer  cases  occur  in  women  than  in  men  partly  because  of 
greater  protection  by  the  clothing  and  partly  because  of  habit  and  occupa- 
tion they  are  less  exposed  to  rabid  animals. 

Dogs  that  remain  at  home  and  receive  more  careful  supervision  than 
dogs  that  run  at  large,  are  less  exposed  to  other  rabid  dogs.  This  probably 
affords  the  basis  for  the  belief  that  pet  dogs,  young  dogs,  etc.,  do  not  have 
rabies.  So  far  as  is  known,  all  breeds  of  dogs  are  equally  susceptible,  while 
it  is  likely  that  young  anima's  generally  are  more  susceptible  than  mature 
animals  of  the  same  species. 

Incubation  Period — The  period  of  incubation  in  both  man  and  animals 
is  exceedingly  variable.  In  man  the  disease  very  rarely  develops  in  less 
than  three  weeks,  the  usual  period  being  from  five  to  nine  weeks.  Rarely 
the  disease  develops  as  late  as  six  or  seven  months  and  very  rarely  it  has 


*See  page  'w<2  of  tiiis  report. 
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been    reported    as    occurring    later.     One    case    reported*    In    1900    bj     Dr. 
Sweeney,  St.  Paul,  developed  after  a  period  of  aboul   eleven  months. 

In  dogs  the  incubation  -period  is  on  the  whole  shorter;  the  usual 
period  is  two  to  five  weeks,  rarelj  earlier  than  two  weeks  and  occasionally 
the  incubation  period  may  be  prolonged  to  six  months  or  longer.  In  a 
dogi'  owned  by  Mr.  B.  of  Stewart,  Minn  ,  who  was  one  of  the  first  patients 
to  receive  the  preventive  treatment  at  the  .Minnesota  State  Board  of 
Health  Pasteur  Department,  rabies  developed  between  six  and  seven  months 
after  infection.  Both  Mr.  B.'s  dog  and  the.  dog  that  bit  his  dog  were  pro 
nounced  rabid  from  laboratory  examination  by  the  laboratory  of  the  State 
Live    Stork    Sanitary    Hoard. 

Seasonal  Influence  Rabies  prevails  throughout  the  year  and  at  all 
latitudes.  Its  incidence  is  markedly  influenced  by  the  restriction  or  non- 
restriction  of  dogs.  It  is  commonly  noted  that  there  are  fewer  cases  of 
rabies  reported  in  the  last  quarter  of  the  year.  This  lessened  incidence  is 
very  probably  brought  about  by  the  more  or  less  imperfect  enforcement  of 
restrictions  of  dogs  during  the  summer  months  which  is  commonly  carried 
out  owing  to  the  very  general  but  erroneous  belief  in  an  old  superstition  that 
"dog  days"  in  some  way  influence  the  occurrence  of  rabies  in  dogs.  With- 
out restrictions  it  appears  that  well  dogs  are  more  active  in  biting  persons 
during  hot  weather  than  at.  other  seasons  of  the  year.  This  manifestation 
of  irritability  may  be  due  in  not  rabid  dogs  to  excessive  heat  and  to  exces- 
sive play  and  teasing  thrust  upon  them  by  aggregations  of  children  not 
otherwise  engaged   throughout   the   summer  months. 

The  virus  of  rabies,  e.  g.,  as  contained  in  the  brain  or  cord  of  a  rabid 
animal,  if  exposed  to  air  at  the  ordinary  room  temperature,  not  to  mention 
excessive  summer  heat,  rapidly  deteriorates  and  in  a  few  days  becomes 
inert,  i.  e.,  Incapable  of  giving  rise  to  the  disease  when  inoculated  into  sus- 
ceptlble  animals.  On  the  other  hand,  if  the  brain  or  cord  of  a  rabid  animal 
be  kept  below  the  freezing  point,  the  virus  will  retain  its  virulence  inde- 
linitely. 

Diagnosis  Suggestions  *  Any  sudden  change  in  the  habits  or  disposi- 
tion of  a  dog  should  place  the  dog  under  suspicion.  Such  changes  as  a 
(juiet  dog  becoming  restless  or  even  too  playful,  an  active  dog  becoming 
dull  or  skulking  into  a  corner  or  under  porches,  furniture,  etc.  as  though 
to  avoid  being  disturbed,  an  indifferent  dog  becoming  affectionate,  an  af- 
fectionate dog  cross,  etc.,  should  cause  one  to  suspect  the  possibility  of 
rabies.  One  should  be  very  circumspect  about  trying  to  remove  a  "bone" 
from  a  dog's  throat  or  in  ministering  to  his  needs  in  case  poisoning  is  sus- 
pected. In  fact  if  rabies  is  known  to  exist  in  a  community  any  signs  of 
illness  in  a  dog  should  cause  the  person  who  makes  such  observations  to 
take  measures  at   once  to  prevent    the  luting  of  persons  or  animals. 

iTreatment  of  Wounds  Inflicted  by  Rabid  Dog  Promote  bleeding  from 
the  wound  b\  the  usual  methods  and  cauterize  at  the  earliest  moment.  Fum 
ing  nitric  acid  has  been  shown  experimentally  to  possess  a  high  degree  of 
efficiency  and  its  use  even  as  late  as  four  days  following  the  biting  has 
been  advised  by  one  authority.  Of  household  remedies,  probably  turpentine 
is    the    most    effective. 

•St.   Paul  Med.  Journal,   1900,  Vol.  II. 
••See  page  354,  Diagnosis  In  the  Living  \'<>k. 
li   is  Interesting  to  note  thai    Mr,    B.,  who  knew  thai   his  dog  had  been  bitten 
by  a  rabid  dog,  had  kepi   iiis  dog  under  close  observation  during  this  period  of  In- 
cubation.     The  dog  had   been  chained  during   the  day   time  and  had   been  shut   up 
at    night. 

See  page  368,   Indications  for  the  Pasteur  Treatm 
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Diagnosis  in  the  Living  Dog  This  is  the  method  of  preference,  for 
the  reason  that  if  rabies  does  not  exist  it  can  be  excluded  promptly  and 
certainly  in  practically  all  cases.  This  diagnosis  should  be  checked  by 
laboratory  examination  in  all  cases  where  the  dog  dies  or  is  killed  within 
the  below  mentioned  time  limit  of  two  weeks. 

Method:      1.     Secure  the  dog  alive  if  it  can  be  safely  done. 

2.  Keep    him    under    observation    two    weeks    giving    him    good 

care. 

3.  If  dog  remains   well   throughout   two  weeks   period,  rabies   is 

excluded. 

4.  Should  dog  become  sick,   consider  probability  and  possibility 
of  rabies,  seek  competent  advice. 

5.  Should  dog  die,  be  killed,  or  disappear  from  home,  act  upon 

presumption  that  dog  had  rabies. 

6.  Upon  death  of  dog  whether  through  killing  or  from  sickness 

send  his  head  to  laboratory  for  examination. 

Note — Rabies  virus  may  be  present  in  a  dog's  mouth  rive  or  six  days  before 
symptoms  arise.  It  is  possible  therefore  for  a  dog  apparently  well  at  the  time  of 
biting  to  communicate  rallies.  The  brain  of  a  dog  killed  during  this  stage  of  in- 
fection would  generally  yield  negative  microscopic  findings.  If  a  dog  that  bites 
a  person  is  at  the  same  time  violent  and  danger  would  be  incurred  in  attempting 
to  secure  him,  he  should  be  shot,  through  the  heart,  if  possible,  rather  than 
through  the  head,  since  in  the  latter  case  the  damage  to  the  brain  may  interfere 
with   making  a   satisfactory  laboratory   examination. 

The  symptoms  of  rabies  in  the  dog  are  quite  variable.  Among  those 
most  commonly  observed  are,  early  irritability  and  restlessness  which  may 
or  may  not  be  associated  with  snappishness  or  with  over  playfulness,  or 
dullness,  shyness,  loss  of  appetitie  and  no  tendency  to  snappishness.  Ap- 
petite may  also  be  good  or  ravenous  and  such  things  as  wood,  door  mats, 
shoes,  clothing,  straw,  leaves,  sand,  etc.,  may  be  chewed  by  the  dog  and 
portions  of  these  and  other  foreign  materials  are  often  found  in  the  stomach 
of  a  rabid  dog.  A  "bone  in  the  throat"  is  often  suspected.  This  symptom 
is  due  to  earlv  paralysis  of  muscles  of  jaw  and  consequent  inability  to 
swallow.  Drooling  may  be  marked  and  if  the  respired  air  bubbles  through 
the  saliva  sufficiently  there  may  be  "forthing  at  the  mouth."  Violence  in 
the  course  of  the  sickness  may  or  may  not  be  present.  There  may  or  may 
not  be  convulsions.  Gradually  increasing  weakness,  sometimes  developing 
rapidly  and  being  most  noticeable  in  hind  quarters,  ending  in  paralysis  and 
death,  is  commonly  a  marked  symptom.  The  temporary  disappearance 
from  home  for  a  few  days  just  prior  to  strange  actions  or  an  appearance 
of  illness  in  the  dog  is  often  a  symptom.  The  permanent  disappearance  of 
a  dog  in  whom  symptoms  have  or  have  not  been  observed  should  be  inter- 
preted as  a  symptom  of  rabies  if  it  is  necessary  to  decide  upon  the  giving 
or  withholding  of  the  preventive  treatment  in  case  a  person  has  been 
bitten. 

Rabies  is  usually  fatal  in  the  dog  in  from  three  to  five  days  after  first 
symptoms  are  observed.  It  is  almost  invariably  fatal  inside  of  eight  days 
from  onset  of  symptoms.  A  few  cases  of  recovery  in  dogs  are  mentioned 
in  the  literature.  For  this  reason  we  advise  great  caution  in  excluding  a 
diagnosis  of  rabies  in  a  sick  dog  that  has  bitten  a  person  even  though 
the  symptoms  are  atypical  of  rabies  and  recovery  takes  place.  Under 
"Laboratory  Diagnosis  of  Rabies"  it  is  explained  that  negative  microscopic 
findings  in  the  suspected  dog's  brain  do  not  exclude  rabies  and  that  a  nega 
tive  laboratory  diagnosis  cannot  usually  be  given  under  a  period  of  several 
months.  It  is  on  account  of  these  facts  that  we  urge  that  observation  of  the 
living  dog  be  practiced  when  it  can  be  done  safely  in  order  that  rabies  be 
excluded  most  promptly  and  thereby  much  anxiety  and  the  necessity  for 
treatment  be  avoided  by  any  bitten  individuals.  A  clinical  diagnosis  of 
rabies  may  be  questioned,  a  positive  laboratory  diagnosis  is  final.     In  order 
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that  an  unquestioned  diagnosis  of  rabies  may  be  established  when  present, 
it  is  urged  that  the  heads  of  suspected  dogs  be  forwarded  tor  a  laboratory 

examination  at  least   whenever  it   becomes  necessary  to  treat  a   person    in- 
fected or  possibly  infected   by  such  a  dog. 

Laboratory  Diagnosis  of  Rabies  The  laboratory  diagnosis  is  made 
through  the  examination  of  the  brain  of  the  Buspected  animal.  It  is  im- 
portant that  the  brain  be  in  good  condition  when  received  in  the  laboratory, 
otherwise  only  unsatisfactory  results  of  examinations  are  to  be  expected. 

Two  methods  are  used,  one  microscopical  and  one  biological.  The  mi- 
croscopical method  consists  in  a  search  for  the  presence  of  microscopic 
bodies,  called  .Negri  bodies  after  Negri,  an  Italian  who  first  described  them  in 
1903.  These  bodies  are  usually  most  numerous  and  most  readily  found  in 
the  hippocampus  major  and  the  cerebellum.  Xegri  bodies  are  not  demon 
suable  in  all  cases  of  rabies.  They  are  commonly  not  found  in  an  animal 
that  has  been  killed  early  in  the  course  of  the  disease.  The  failure  to  find 
Negri  bodies  is  also  frequently  due  to  the  specimen  being  in  an  advanced 
state  of  decomposition  when  received.  While  Negri  and  others  consider 
these  bodies  to  be  protozoa  and  the  cause  of  rabies,  this  relation  to  rabies 
cannot  be  accepted  as  proven. 

The  biological  method  depends  upon  the  development  or  non-develop- 
ment of  rabies  in  laboratory  animals  inoculated  intra-cranially  with  a  small 
piece  of  the  central  nervous  system  of  the  suspected  animal.  Formerly  the 
biological  method  alone  was  used.  In  1905  the  microscopic  search  for  Negri 
bodies  was  adopted  as  a  routine  procedure.  In  a  series*  of  175  specimens 
received  in  this  laboratory  from  April  25,  1905  to  August  1,  1908,  both 
methods  were  used.  From  this  work  it  was  concluded  that  the  biological 
method  may  be  omitted  when  undoubted  Negri  bodies  are  demonstrable. 
At  the  present  time  the  biological  method  is  used  only  when  Negri  bodies 
are  not  demonstrated. 

Method  of  Removino  Brain  from  the  Skull  After  dissecting  off  the  skin 
and  muscles  over  cranium  and  upper  vertebrae,  care  being  taken  not  to 
cut  through  the  ligamentous  covering  to  the  occipito-atlantoid  space,  the 
region  of  this  space  is  scared  by  means  of  a  hot  iron.  Incision  through  the 
space  into  the  spinal  canal  is  then  made.  A  scalpel  or  a  Yolknian's  spoon 
is  directed  upward  and  a  portion  of  the  medulla  is  removed,  placed  in  neutral 
glycerine  and  preserved  for  animal  inoculations.  The  skull  is  then  opened 
by  means  of  saw  and  chisel  and  brain  removed.  Cultures  are  made  from 
medulla  and  from  the  meninges  and  direct  smear  preparations  are  stained 
to  detect  presence  of  bacteria.  If  material  is  contaminated  the  inoculation 
material  receives  one  or  more  change.-  of  glycerine  at  intervals  of  about 
lour  days  before  it  is  used  to  inoculate  laboratory  animals.  In  case  the 
head  was  severed  from  the  body  of  the  dog  or  other  animal  so  (lose  to  the 
occiput  that  the  medulla  is  certainh  contaminated,  after  lifting  the  skull 
cap  a  portion  of  the  cerebrum  or  cerebellum  is  removed  in  a  sterile  manner 
and  preserved  in  glycerine  for  later  inoculation   of  animals   if  necessary. 

Microscopical  Method  Direct  smears  from  the  ammonshorn  and  cere 
bellum  are  made  and  fixed  in  methyl  alcohol  or  in  Zenker's  fluid.  These 
Smears  are  Btained  usualh  by  the  method  adopted  by  the  Laboratory  Section 
of  the  American  Public  Health  association  or  by  that  of  I  >.  L.  Harris. 

These  smears  are  then  searched  for  the  presence  of  Negri  bodies.  Bj 
means  of  the  stained  direct  smears  it  is  frequently  possible  to  demonstrate 
Negri  bodies  within  a  few  minutes  after  the  removal  of  the  brain  from  the 
skull.  If  Negri  bodies  are  not  found  in  the  smears,  portions  of  the  am 
monshorn  and  cerebellum  hardened  in  Zenker's  or  other  fixing  fluid  are 
sectioned  in  paraffin,  stained  and  examined.  This  process  usually  requires 
several    days.      Sections    are    usually    stained    by     Manns'    or    Frothinghams' 


ignosis   and   the    Pasteur   Treatment,    O.    McDanlel.      Northwestern    Lancet, 
February,    1910. 


,']56  FOURTH    BIENNIAL    REPORT    OF    THE 

method  or  by  the  methylene-blue-eosin  method  of  Mallory.  If  Negri  bodies 
are  found  in  smears  or  sections  a  diagnosis  of  rabies  is  given.  If  Negri 
bodies  are  not  found  the  biological  method  is  resorted  to. 

Biological  Method— Two  rabbits  are  intracerebrally  inoculated  with  an 
emulsion  of  the  medulla  or  other  part  of  the  brain  of  the  suspected  animal. 
The  details  of  the  method  of  inoculating  the  rabbit  are  the  same  as  are  given 
on  page  366.  Upon  tbe  death  of  these  rabies  following  characteristic 
symptoms  of  rabies  a  diagnosis  of  rabies  is  given.  Death  in  the  rabbit  fol- 
lowing symptoms  of  rabies  usually  occurs  in  from  16  to  21  days  after  the 
inoculation.  Rarely  the  incubation  period  is  considerably  prolonged  so  that  a 
negative  diagnosis  cannot  be  given,  i.  e.,  rabies  cannot  be  excluded  through 
the  non-development  of  rabies  symptoms  in  the  rabbit  under  a  period  of  a 
number  of  months. 


Preparation  of  Specimens  and  Directions  for  Shipment  to  the  Labora- 
tory— 

Caution — Gloves  should  be  used  in  handling  the  carcass  of  an  animal 
suspected  of  having  rabies.  In  this  way  all  possibility  of  infection  through 
slight  skin  wounds  so  small  as  to  be  unnoticed  will   be  avoided. 

1.  Immediately  upon  the  death  of  the  dog  cut  the  head  off  close  to  the 
shoulders  leaving  the  neck  attached  to  the  head,  and  wrap  in  ordinary 
muslin. 

Note  to  1.  If  the  brain  is  shot  into  or  the  skull  is  crushed,  it  is  well  to  for- 
ward the  spinal  cord  or  a  portion  of  it  along  with  the  damaged  head.  To  remove 
the  spinal  cord  cut  through  skin,  muscles,  ribs,  etc.,  on  either  side  of  spinal 
column,  removing  all  or  a  portion  of  the  spinal  column,  leaving  the  cord  inside 
the  vertebrae.  If  it  is  desired  to  ship  the  head  of  a  horse,  cow,  hog  or  other 
large  animal,  the  lower  jaw  may  be  unjointed  and  the  soft  tissues  of  the  neck 
cut  off.  The  nose  may  be  sawed  off  just  in  front  of  the  eyes.  If  the  head  of  a 
large  animal  is  thus  trimmed  down  without  opening  the  skull,  chilling  and  freez- 
ing take  place  more  rapidly  and  better  preservation  is  insured.  There  is  also  a 
gain  in  convenience  in  packing  as  well  as  in  lowered  expressage. 

2.  Chill  or  freeze  head  at  once  and  keep  cold,  frozen  if  possible,  until 

time   to  repack   for   shipment.      Chilling   may   be   accomplished   by   packing 

the  wrapped  head  thoroughly  in  cracked  ice.    Freezing  may  be  accomplished 

by  packing  in  cracked  ice  and  rock  salt,  layer  by  layer.     In  winter  the  head 

may  be  frozen  out  of  doors. 

Note  to  2.  A  day's  time  consumed  in  properly  preparing  a  specimen  for  ship- 
ment will  often  save  weeks  or  even  months  in  obtaining  a  diagnosis,  and  in  cer- 
tain cases  will  render  a  laboratory  diagnosis  possible,  when  if  the  head  is  im- 
properly shipped  no  diagnosis  can  be  made.  Hasty  shipment  often  results  in  the 
head  being  in  an  advanced  stage  of  decomposition  when  it  reaches  the  laboratory. 
This  is  especially  true  in  hot  weather  and  in  case  the  skull  has  been  shot  into  or 
crushed.  The  immediate  microscopic  examination  of  such  heads  is  usually  un- 
satisfactory. At  best  a  diagnosis  can  perhaps  be  made  through  animal  inocula- 
tions only  after  a  number  of  months'    delay. 

3.  Just  before  shipment  the  head  already  wrapped  in  muslin  should  be 
repacked  in  ice  and  sawdust  using  sufficient  ice  to  keep  it  cool  during 
shipment.  A  good  container  is  a  small  keg;  for  small  heads  and  short 
hauls,  where  but  little  ice  is  needed,  a  candy  pail  is  a  satisfactory  con- 
tainer. 

4.  Tag  or' label  the  container  with  the  address  given  below  and  give 
name  and  address  of  the  consignor.     Ship  by  exoress. 
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♦  is  x  y  .*.  y  y  y  y  y  y.  y.  y  y  y  y  y  y  y.  y.  y.  y.  y.  y  y.  ♦> 

J8        From V 

>:  

>;  Dr    R.    ll.   Mullin, 

v                                Director,     Laboratory     l>i\isi<>n.    State  Board     <>f    Health.        '£ 

v                                     Qniversltj    Campus,  v 

V  Minneapolis,    Minn.  V 

V  RUSH.  V 
y  Perishable.     Keep  cool.  v 

V  To  express  aK"iit    In   Minneapolis:      Advise  consignee  immediately   by         V 
If;  telephone   (E.   2760)   of   the  receipt   of  this  package.  V 

•j«  v  v  [■/■]  y]  v  v  is  y  y.  y  y  y.  y  y.  y.  y.  y.  '.r.  y  y.  y  y  y  y.  «$• 

5.  Forward  a  letter  on  first  mail  to  the  above  address,  giving  the  fullest 
possible  information. 

The  following  data*  are  desired: 

Name,  residence  and  P.  O.  address  of  owner  of  dog  (or  other  animal). 

An  account  of  illness  of  dog,  noting  any  strange  actions  on  the  part 
di"  the  dog,  his  wanderings,  etc. 

Date  of  earliest  symptoms  and  of  death  of  dog. 

If  dog  was  killed,  reason   for  killing,  how  and  when  killed. 

Names,  residences  and  postoffice  addresses  of  bitten  persons  together 
with  dates  of  biting. 

Names,  residences  and  postoffice  addresses  of  owners  of  dogs  or  other 
domestic  animals  bitten  by  the  suspected  dog  together  with  dates  of  biting. 

If  there  is  a  history  that  the  suspected  animal  was  bitten  by  a  known 
or  supposedly  rabid  dog,  give  details  as  to  first  dog  (name,  residence,  etc., 
of  owner)  stating  when  and  under  what  circumstances  such  biting  took 
place. 

*Data  blanks  are  provided  on  request. 
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RABIES    EXAMINATIONS. 

During  the  biennial  period  ending  July  31,  1912,  the  heads  or  portions 
of  the  central  nervous  systems  of  124  animals — ninety-eight  dogs,  ten  cats, 
nine  bovines,  four  horses  and  three  hogs  were  received  for  examination.  One 
hundred  thirteen  specimens  were  forwarded  from  sixty-one  localities  in 
Minnesota,  eight  specimens  from  six  localities  in  South  Dakota,  and  three 
from  two  localities  in  North  Dakota. 

Rabies  was  diagnosed  in  twenty-five  of  forty-two  specimens  received 
during  the  year  ending  July  31,  1911,  eighteen  positive  cases  being  from 
eleven  localities  in  Minnesota  as  shown  in  the  accompany  map,  No.  3,  and 
seven  from  five  localities  outside  of  the  state. 

LIST   OF   LOCALITIES    GIVING    NUMBER    OP    POSITIVE    RABIES    CASES   FOR 

THE    YEAR    ENDING    JULY    31,    1911. 

(Numbers   1-11    correspond  to  numbers  on  map.) 

1.  Excelsior.    Hennepin    county 1 

2.  Deephaven.    Hennepin    county 3 

3.  Hopkins,    Hennepin    county 2 

4.  Minneapolis,    Hennepin    county 4 

."..     Fridley,    Anoka    county 2 

6.  Rose  township,   Ramsey   county 1 

7.  South   St.    Paul.    Dakota  county 

8.  Bloomington,    Hennepin    county 1 

9.  Winona,    Winona    county 1 

in      Freeport,    Stearns    county 1 

11.     Dumont,    Traverse    county 1 

Ellendale,    North    Dakota 2 

Effington.    South    Dakota 1 

Ft.    Pierre.    South    Dakota 1 

Newark,    Smith    Dakota 1 

Pierre.    Smith    Dakota 2 

Rabies  was  diagnosed  in  fifty-five  of  eighty-two  specimens  received 
during  the  year  ending  July  31.  1912.  fifty-four  positive  cases  being  from 
thirty-three  localities  in  Minnesota,  as  shown  in  the  accompanying  map, 
No.  4,  and  one  from  North  Dakota. 

LIST    OF   LOCALITIES    GIVING    NUMBER   OF   POSITIVE    RABIES    OASES    FOR 

THE  YEAR  ENDING  JULY  31,  1912. 

(Numbers  1-33  correspond   to  numbers  on  map.) 

1.  Fridley,     Anoka    county 2 

2.  Anoka,    Anoka    county 2 

3.  Minneapolis,    Hennepin    county 7 

4.  Plymouth    township.    Hennepin    county 1 

5.  Hopkins,    Hennepin    county 3 

6.  Excelsior.    Hennepin    county 1 

7.  Blooming-ton.    Hennepin    county 4 

S.     Ft.    Snelling    1 

9.     St.    Paul.    Ramsey    county 1 

10.  Rose   township.    Ramsey    county 1 

11.  North    St.    Paul,    Ramsey   county 1 

12.  Lake   Elmo,    Washington    county 1 

13.  Grant    township.    Washington    county 1 

14.  Withrow,    Washington    county 1 

15.  Marine    Mills,     Washington    county 1 

16.  Forest    Lake.    Washington    county 1 

17.  Inver   Grove    township,    Dakota    county 2 

is.     Waverly,    Wright    county 2 

19.  Winona,    Winona    county 1 

20.  Granger.    Fillmore    county 2 

21.  "Winnebago    township.    Houston    county 1 

22.  Perham.    Otter    Tail    county 1 

23.  T'len.    Clay    county 1 

1:4.     Mahnomen,    Mahnomen    county... _ ■■  1 

25.  Waubun.    Mahnomen    county ' 1 

26.  White   Earth   Indian   Reservation.    Mahnomen   county 1 

27.  Callaway.    Pecker    county 1 

28.  Wright.    Carlton    county 1 

29.  Iron  Junction.    St.   Louis  county 1 

30.  Eveleth,    St.    Louis   county 1 

31.  Aurora,    St.    Louis    county 1 

32.  McKinley.    St.    Louis    county 1 

33.  Virginia,    St.    Louis    county 6 

Enderlin,    North    Dakota 1 
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TABLE    A.— GIVING    AN     ANALYSIS    OF    EXAMINATIONS. 


Negri  bodies  -f- 

Negri  bodies   — ,  animal  inoc.   + 

Negri  bodies?,  animal  inoe.   + 

Negri  bodies  not  looked  for,  animal  inoc.  +.  . 

Negri  bodies   — ,  animal  inoe.    — 

Negri  bodies  not  looked  for,  animal  inoc.  — . 
Negri  bdies  — ,  animal  inoe.  unsatisfactory  . 
No  examination 


Positive 


63 

12 
1 
4 


Total 


80 


Negative 


35 
5 


I  Usali-- 

factory 


Notes  to  Table  A.:  Under  2,  in  five  cases  the  material  was  noted  as 
soft  and  in  four  cases  as  very  soft.  In  the  remaining  three  cases  the  brain 
was  in  good  condition. 

Under  4,  in  these  four  cases  the  brain  was  in  such  bad  condition  that 
neither  ammonshorn  nor  cerebellum  could  be  identified. 

Under  6,  conditions  same  as  under  4. 

Under  7,  the  material  was  in  very  bad  condition  in  two  cases.  The 
third  case  was  that  of  streptococcus  meningitis  in  a  horse.  In  all  three 
cases  the  inoculated  animals  died  of  infection  other  than  that  of  rabies. 

Under  8,  the  material  was  so  thoroughly  decomposed  that  no  examina- 
tion was  attempted. 


TABLE    B.-AN    ANALYSIS    OF    RABIES    EXAMINATIONS    BY    MONTHS. 


1910- 

1911 

1911- 

-1912 

Total 
Positive 

Total 

Positivc 

Suspected 

Positive 

Suspected 

Suspected 

0 
G 
2 
1 
0 
5 
1 
2 
2 
2 
1 
3 

2 

8 
4 

1 
0 
8 

1 
! 

4 
3 

3 
2 

1 

r» 

4 

7     . 

3 

ti 

7 

2 

11 
3 

6 
2 
3 
6 

7 
7 
5 
8 

13 
4 

17 
4 

3 
8 
3 
7 
4 

12 
4 
8 
9 
4 

12 
6 

8 

10 

7 

7 

7 

15 

7 

11 

16 

8 

21 

July    .               

7 

25 

42 

55 

82 

80 

124 
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Table  B.  shows  that  rabies  has  prevailed  throughout  the  two-year 
period.  01'  the  specimens  received  during  the  summer  months  (36),  58% 
were  from  rabid  animals,  while  of  those  received  during  the  winter  months 
(29),  69%  were  from  rabid  animals. 

In  order  to  show  the  prevalence  of  rabies  in  the  state  as  indicated  by 
investigations  made  in  the  State  Board  of  Health  Laboratories  from  1896 
to  January  1,  1912,  the  following  map,  No.  5,  has  been  prepared.  Counties  at 
some  time  infected  are  marked  by  the  year  or  years  in  which  one  or  more  in- 
fected localities  were  shown  to  exist.  The  spread  of  the  disease  from  a 
few  infected  foci  in  the  late  nineties,  which  for  the  most  part  were  in  and 
near  the  Twin  Cities,  to  the  infection  of  twenty-five  counties  in  1907  is 
here  shown.  The  disease  has  penetrated  as  far  north  as  the  Iron  Range 
in  St.  Louis  county  and  to  still  farther  northern  points  in  Marshall  and 
Beltrami  counties.  It  has  frequently  existed  in  the  extreme  southern  part 
of  the  state.  It  can  be  stated  with  great  probability  that  rabies  has  traveled 
into  the  Dakotas  from  Minnesota.  This  is  indicated  by  the  earliest  positive 
cases  forwarded  for  examination  from  the  Dakotas  being  received  in  1905 
and  1906,  when  it  is  seen  that  rabies  had  already  traveled  from  the  eastern 
half  of  this  state  to  a  number  of  the  counties  bordering  on  the  Dakotas. 
Whether  rabies  entered  Minnesota  over  the  Wisconsin  or  Iowa  boundary 
directly  is  not  indicated  by  this  map.  A  similar  map  giving  the  rabies  his- 
tory of  cur  sister  states  would  afford  much  interesting  data.  Owing  to  the 
large  numer  of  cases  of  rabies  which  were  called  to  our  attention  through 
the  heavy  registration  of  Pasteur  patients  during  the  first  half  of  1912,  the 
following  letter  of  inquiry  was  sent  to  the  mnuicipal  laboratories  of  St.  Paul 
and  Minneapolis,  and  to  the  laboratories  of  the  State  Live  Stock  Sanitary 
Board  and  the  State  Agricultural  College: 

Dear  Doctor:  We  are  preparing  our  biennial  report  and  are  endeavoring  to 
obtain  all  the  available  information  regarding  rabies. 

Dr.  McDaniel  would  like  to  have  some  statistics  upon  the  following  points  for 
each  of  the  years  1911  and  1912: 

(1)  How    many    heads    of   animals    suspected   of    rabies    have    been    ex- 
amined   in    your   own    laboratory? 

(2)  How  many  of  these  were  positive? 

(3)  From   what  localities   did   the   cases   come? 

(4)  How    many    cases   of  rabies    have    been   diagnosed    without   labora- 
tory  examination   and    from   what   localities? 

Yours    very    truly. 


M.  Director. 


The  following  letters  of  reply  were  received: 

Department  of  Health, 

St.   Paul,   Minn., 

August  1,   1912. 
R.   H.   Mullin,   M.    D.,    Laboratory   State   Board   of  Health,   Minneapolis,   Minn. 

Dear  Doctor:      In    response   to   your  request   of   July   31,    1912.    I    am   pleased    to 
forward   to  you   tin-   information  asked  for  in  the  following  questions: 

1.  How  many  heads  of  animals  suspected  of  rabies  have  been  ex- 
amined in  your  laboratory?     1910.   21;   1911.    74:   first   six  months  of  1912,   39. 

2.  How  many  of  these  were  positive?  1910,  11;  1911,  33;  first  six 
months  of  1912.   20. 

3.  How  many  cases  of  rabies  in  animals  have  been  diagnosed  clin- 
ically without  laboratory  examinations?  All  our  cases  of  rabies  were  con- 
firmed by  laboratory   examinations. 

You  have  our  premission  to  quote  these  statistics  in  your  biennial   report. 

Yours  truly, 

(Signed)      P.   13.   COOK,   M.   D., 

Asst.   Com.   of  Health. 
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Health    Department,  <'iiy   I  lull, 

Minneapolis,  Minn., 
P.  M.  Hall,   M.   D.,   Commissioner  of  Health, 

August  6,   1912. 
Dr.   R.  H.   Mullin,   State  Board   of  Health,   University  of  Minnesota,   City. 

Dear  Doctor:     Replying1   to   your   letter   of  July   31st,    I   wish    to   make   the    fol- 
lowing statement: 

Number  head's  examined,    1911    25 

Number  heads  examined,   January   to   August,    1912 42 

Number  heads  positive,    1911    17 

Number  heads  positive,    January    to    August,    1912 35 

Number  rabies   diagnosed    clinically,    1911 68 

Number  rabies  diagnosed  clinically,   January   to  August,   1!)12 135 

Yours  respectfully, 

HEALTH    DEPARTMENT, 
(Signed)  J.   P.  Corbett,   Bacteriologist. 


State   of   Minnesota, 
Live  Stock  Sanitary  Board, 

St.   Paul,   August  13,   1912. 
Dr.  R.  H.  Mullin,  Director,  S.  B.  H.  Laboratory,  Minneapolis,  Minn. 

Dear  Doctor:  Referring  to  your  letter  of  July  31,  requesting  statistics  cover- 
ing rabies: 

1.  How  many  heads  of  animals  suspected  of  rabies  have  been  exam- 
ined in  your  laboratory  for  the  years  1911  and  1912?     Fourteen. 

2.  How  many  of  these  were  positive?     Nine. 

3.  From  what  localities  did  these  cases  come?  Two  from  Dakota 
county,  two  from  Ramsey  county,  one  from  Traverse  county,  two  from 
Hennepin   county,   and  two  from  Washington   county. 

4.  How  many  cases  of  rabies  have  been  diagnosed  without  laboratory 
examination  and  from  what  localities?  Four,  as  follows:  From  Anoka, 
Itasca,   Norman   and   Ramsey   counties. 

Our  veterinarians  have  made  a  large  number  of  visits  investigating  rabies.  It 
appears  from  our  records  that  practically  all  our  information  covering  outbreaks 
has  been  received  through  your  courtesy,   which   is  very  much  appreciated. 

Very  truly, 

(Signed)      S.   H.   WARD. 


The  University  of  Minnesota, 

Department  of  Agriculture, 

August  22,   1912. 
Dr.  R.  H.  Mullin,   State  Board  of  Health,  Minneapolis,  Minn. 

Dear  Doctor:  Your  letter  of  the  31st  ultimo  to  Dean  Woods  has  been  referred 
to  this  division   for  reply. 

By  a  recent  arrangement  with  the  State  Live  Stock  Sanitary  Board,  laboratory 
diagnosis  of  infectious  and  contagious  diseases  of  animals  is  now  being  carried  on 
in  the  Bacteriology  Section  of  this  division.  This,  of  course,  includes  the  diag- 
nosis of  rabies  from  the  brains  of  animals  suspected  of  having  been  affected  with 
this  disease. 

This  work  having  only  been  recently  started  here,  I  cannot  give  you  any  exact 
data  such  as  you  ask  for  in  your  letter.  Dr.  Boyd,  who  has  this  work  in  charge, 
is  now  away  on  his  vacation  and  his  records  are  not  accessible.  However,  I  would 
estimate  that  about  twenty  brains  have  been  examined  here  from  dogs,  cows  and 
hogs;  and  of  these  I  would  say  that  the  positive  and  negative  cases  were  about 
evenly  divided  as  far  as  the  finding  of  Negri  bodies  is  concerned.  Our  laboratory 
is  not  vet  in  condition  for  us  to  make  histological  examination  or  animal  inocu- 
lation. This,  of  course,  will  be  done  as  soon  as  possible  to  supplement  the  exam- 
ination for  Negri  bodies  in  negative  cases. 

With  reference  to  the  localities  from  which  the  above  cases  were  received, 
permit  me  to  say  that  the  majority  were  from  St.  Paul  and  vicinity.  A  few  were 
received  from  other  parts  of  the  state. 

I  am  sorry  that  I  cannot  give  you  more  detailed  information,  but  will  refer 
your  letter   to  Dr.   Boyd  on  his  return. 

Yours  truly, 

HPH-H  (Signed)      H.    PRESTON   HOPKINS. 


The  foregoing  reports  of  other  laboratories  have  been  added   in  order 
lo  complete,  as  far  as  possible,  the  record  of  rabies  in  Minnesota. 
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PASTEUR    INSTITUTE. 

The  Pasteur  Department  of  the  Minnesota  State  Board  of  Health  was 
opened  August  1,  1907.     From  thia  date  to  August   1,  1912,  B62  persona  were 

registered  for  treatment.  A  summary  of  these  cases  is  given  at  the  end 
of  this  report.  The  treatmenl  is  free  to  all  residents  of  Minnesota.  The 
treatment  lasts  twenty-one  days  and  is  given  daily  at  10:30  A.  M.  at  the 
Institute,  which  is  located  on  the  University  Campus,  Minneapolis.  A  fee 
of  $KiO  is  charged  non-residents.     This  fee  is   paid  into   the  state  treasury. 

The  treatment  used  is  essentially  the  same  as  that  first  given  to  the 
world  by  Pasteur,  more  than  twenty  years  ago.  .Minor  modifications  which 
have  been  adopted  by  many  other  institutes  both  in  this  country  and  abroad 
are  used.  The  treatment  consists  of  daily  subcutaneous  injections  of  portions 
of  the  dried  spinal  cord  of  a  rabbit  dead  of  fixed  rabies  virus.  By  "fixed" 
virus  is  meant  a  rabies  virus  that  produces  in  the  rabbit  symptoms  of 
rabies  at  the  end  of  a  definite  or  fixed  number  of  days  following  its  sub- 
dural or  intracerebral  inoculation  into  the  rabbit.  "Street"  virus  means 
the  virus  in  nature,  i.  e.,  as  it  is  commonly  found  in  dogs,  in  the  street. 
Street  virus  when  inoculated  into  rabbits  produces  symptoms  in  from  twelve 
to  twenty-one  days  or  a  longer  period  of  time.  Fixed  virus  is  prepared  by 
passing  the  virus  from  a  rabid  dog  (street  virus)  or  other  rabid  animal 
through  a  long  series  of  rabbits.  After  the  first  few  passages  the  period  of 
invasion  gradually  becomes  shorter  and  shorter  till  the  fixed  period  of  six 
days  is  reached. 

The  cord  is  removed  frcm  the  rabbit  under  the  strictest  aseptic  pre- 
cautions, a  portion  of  the  medulla  being  reserved  to  inoculate  other  rab- 
bits. The  cord  is  at  once  suspended  over  potasium  hydrate  and  placed  for 
drying  in  a  dark  room  which  is  kept  at  a  temperature  of  about  68  degrees  F. 
A  fresh  cord  is  hung  each  day.  and  the  cords  are  kept  in  series  up  to 
twelve  days.  This  necessitates  having  cue  rabbit  die  each  day  from  fixed 
virus  infection.  In  order  to  be  sure  of  having  one  rabbit  die  each  day  two 
rabbits  are  intracerebrally  inoculated  each  day  from  the  medulla  of  a  rab- 
bit dead  from  a  previous  intracerebral  inoculation  of  fixed  virus. 

The  first  injection  given  a  new  patient  is  from  a  cord  that  has  been 
dried  twelve  days.  Step  by  step  the  number  of  days  of  drying  is  dimin- 
ished until  a  cord  that  has  been  drying  but  three  days  is  given.  From  this 
time  until  the  end  of  treatment  the  stronger  cords,  i.  e.,  cords  that  have 
been  drying  but  five,  four  and  three  days,  are  repeated  in  sequence.  The 
cord  is  prepared  daily  for  injection  by  rubbing  it  into  sterile  physiological 
salt  solution,  and  this  suspension  is  injected  into  the  patient  very  soon 
after  its  preparation.  The  injections  are  made  into  the  anterior  abdominal 
wall  a  little  below  the  waist  line.  The  course  of  treatment  lasts  twenty 
one  days,  most  patients  receiving  but  one  injection  daily.  Patients  appeal- 
ing for  treatment  later  than  two  weeks  following  the  infliction  of  the  bite. 
and  patients  bitten  upon  the  head  are  treated  more  than  once  daily  tor  the 
tirst  Few  days,  the  total  course  of  treatmenl  covering  the  same  time,  how 
e\  er. 


DETAILS    OF    METHODS. 

Method  of  Removing  Cord  The  doors  and  windows  of  the  room  are 
closed  lo  prevent  air  currents.  The  rabbit  is  wetted  thoroughly  to  prevent 
hairs  blowing  about,  then  placed,  face  downward,  and  hooks  attached  to 
the  table,  are  inserted  under  the  tendo  Achilles  The  skin  is  reflected  over 
the  head  of  the  rabbit  alter  cutting  through  the  skin  encircling  the  body 
just  anterior  to  the  base  of  the  tail.  If  any  hairs  are  attached  to  the 
mUBCfes  over  the  lower  back  region,  the  muscles  are  seared  with  a  hot 
Soldering    iron.      The    muscles    are    dissected    away    Horn    the    vertebrae,    the 
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spinous  processes  of  the  vertebrae  are  clipped  off  witb  heavy  curved  scis- 
sors, ami  the  spinal  cord  is  laid  bare  by  cutting  through  the  vertebrae  on 
either  side  of  the  cord.  A  portion  of  the  medulla  for  the  inoculation  of 
two  other  rabbits  is  removed,  placed  in  a  sterile  Petri  dish,  and  set  aside. 
The  spinal  nerves  are  severed  with  scissors,  leaving  the  meninges  intact. 
A  sterile  thread,  held  in  sterile  forceps  and  bearing  a  loop  in  one  end,  is 
slipped  over  the  upper  end  of  the  cord  and  tightened  about  it.  The  cord 
is  lifted  by  means  of  the  thread  and  freed  from  its  canal  down  to  the  mid- 
dle point,  where  it  is  cut  transversely,  and  half  of  the  cord  is  lowered  into 
an  aspirator-jar  containing  potassium  hydrate.  In  like  manner  the  lower 
halt  of  the  cord  is  hung.  The  sterility  of  each  cord  is  determined  by  broth 
cultures. 

Instruments  and  Accessories. 

Operating  table  bearing 

1  sterile   2-litre   aspirator-jar  with   openings   on    top  and   side   near  bottom, 

containing   potassium    hydrate,    the   openings    plugged    with    cotton. 
1  Petri   dish   containing   sterile  threads   with   loops. 
1  empty   sterile   Petri   dish. 
1  tray   containing  the  following  sterile   instruments: 

3  scalpels, 

1  pair  heavy   curved    scissors, 

1  pair  special   bone-forceps. 

2  pairs   tissue-forceps, 
1   pair  small   scissors. 

1   head-block. 

1  pair  blunt-pointed   scissors  (not  sterilized)    for  incising  the  skin. 

Attached  to  the  end  of  the  table  arc  two  chains  with  hooks  to  be  hooked  be- 
neath each  tendo  Achilles  of  the  rabbit  (as  done  by  the  New  York  Municipal 
Board  of  Health  Laboratory).  Near  at  hand  also  is  a  soldering  iron  set  over  a 
flame. 

Method  of  Inoculating  Rabbits — As  soon  as  the  cord  is  hung  and  put 
away  the  portion  of  the  medulla  that  was  reserved  in  a  Petri  dish  is  rubbed 
into  a  few  c.c.  of  physiological  salt  solution  by  means  of  a  spatula,  and 
two  rabbits  are  inoculated  as  follows:  The  rabbit  is  rolled  for  convenience 
in  a  roller  towel  and  held  by  an  assistant.  The  hair  over  the  site  of 
the  operation  has  already  been  clipped.  The  skin  and  hair  on  the  top  of 
the  head  are  thoroughly  moistened  with  5  per  cent  phenol  solution.  A 
longitudinal  incision  about  2  cm.  long  is  made  about  1  cm.  to  the  left 
of  the  median  line,  the  mid-point  of  the  incision  being  in  line  with 
the  posterior  angle  of  the  eye.  The  skin  is  drawn  to  the  right  of  the 
median  line,  and  by  rotating  the  point  of  the  scalpel  an  opening  in  the 
skull  is  made.  Through  this  opening  the  syringe  needle  is  passed,  the 
needle  being  directed  into  the  left  ventricle,  as  practiced  by  dimming  of 
Ann  Arbor.  Less  than  0.2  c.c.  cf  the  emulsion  of  the  medulla  is  injected. 
The  skin  surface  about  the  incision  is  dehydrated  with  alcohol,  and  the 
wound  sealed  with  cotton  and  collodion.  Symptoms  develop  on  the  sixth 
day,  and  the  rabbits  die  in  seven  days  from  the  day  of  inoculation.  Two 
rabbits  are  inoculated  each  day,  to  insure  against  interruption  of  the  series. 
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Instruments  unj  Accessories. 

Table  bearing 

l   small  covered  dish  containing  5  per  cent   phenol  solution. 

]  small  covered  dish   containing  alcohol. 

l  bottle  of  collodion. 

l  linx  containing  sterile  cotton  sponges.  (Formerlj  plugs  from  empty  sterile 
test-tubes  were  used  for  this  purpose.  These  proved  to  be  bo  con- 
venient as  in  size,  shape,  and  preparation,  that  brass  tubes,  plugged 
at  both  ends  and  sterilized  In  a  copper  container,  have  been  substi- 
tuted  for  the  open   basket   of  sterile  plugged   tubi 

1  baskel    containing   tubes  of  sterile   physiological   salt   solution, 
l   Bunsen  burner. 

The   Petri  dish  containing  medulla. 

i   tray  containing   the   following  sterile  instruments: 
l  spatula, 

l  2-c.c.   glass  syringe, 
l  scalpel. 

Method  of  Grinding  Cord — The  doors  and  windows  are  dosed.  The  re- 
quired lengths  of  cords  to  be  used  are  cut  off  the  proper  aged  cords  into 
conical  glasses,  using  as  many  glasses  ;>s  rhore  are  different  strengths  of 
cord  to  be  used.  With  a  heavy  glass  rod  the  cord  is  broken  down,  rubbed 
smooth,  and  gradually  physiological  salt  solution  is  added  until  the  proper 
amount  is  reached.  One-sixth  inch  of  cord  is  rubbed  into  3  c.c.  of  salt 
solution,  and  2  c.c.  of  this  suspension  is  injected  at  one  time.  When  two 
cords  are  used  in  one  injection  (see  outline  for  treatment)  a  double  quan- 
tity or  4  c.C,  is  injected.  The  sterile  glasses  containing  the  freshly  pro 
pared  suspensions  are  placed  in  a  special  ice-cooler  during  the  hour  de- 
voted to  injecting  t ho  patients. 

Instruments  and  Accessories. 
Jn  cord  closet 

2  shelves  bearing  jars  of  cords  from    l   day   to   12  days. 
1   table  bearing 

i    Bunsen    burner   for   flaming    forceps   and   scissors, 

l  pair  forceps, 

l  pair  scissors  with  measure  on  siile. 

Required  number  of  conical  test-glasses.     (These  glas  ther  with 

covers  of  circles  of  filter  paper  folded  about  the  tops,  have  been  pre- 
viously  sterilized.  <  in  the  paper  cover  in  each  ease  is  written  a 
number  indicating  the  strength  of  the  cord,  i  •■..  the  number  of  days 
it  has  been  drying  and  below  the  names  of  patients  who  are  t.>  re- 
.  ••  t  he  san 

In   room   proper 
l   table  bearing 

l   Bunsen  burner, 

l   basket   of   tubes  of  physiological  salt   solution, 

l  sterile   graduated   pipette. 

l   packet   "i    Bterile  glass   rods, 

The   conical   glasses   containing   measured   quantities   of  cord, 

Outline  for  treatment  ordinary. 
I  >a>  nt  treat  - 

rnent 1  2          3        I      5      6      7      8      9    10    11     12  | 

Cord    12&11  L0&9     8&7     6      6       "•       t       3       ■'•       l       3       5  \  and  so  on  to  21 

C.   C i  i          i        2      -      -      -      -      -      -      -      - 

Outline  for  treatment  intensive. 

I  >av  nt'  treat  - 

men! l  2  3        i      5      •;      7      8      9     m     n     12 

A.  M.  10&9  6        .".       ::        I 

Cord    12&11  5       i      :i      5      t      3  .  and  so  on  to  21 

P.  M.  x.v-T  6        I       5      8 

i  •    <  ■     t  i  2       2                         :•      •:      2      i 
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Indications  for  Treatment — All  persons  bitten  or  scratched  either  by  the 
teeth  or  claws  of  a  rabid  dog  or  other  rabid  animal  should  receive  the 
Pasteur  preventive  treatment  for  rabies. 

All  persons  having  wounds  upon  the  hands,  face,  or  elsewhere  upon 
the  bcdy  that  have  come  in  contact  with  a  rabid  animal  in  such  a  manner 
that  the  saliva  of  the  animal  has  gained  entrance  into  these  wounds  should 
likewise  receive  the  preventive  treatment. 

All  persons  bitten  by  or  otherwise  exposed  to  infection  from  an  animal 
within  a  period  of  two  weeks  preceding  the  development  of  symptoms  of 
rabies  in  the  animal  should  receive  treatment.  Four  to  six  days  is  usually 
reported  as  the  limit  of  time  preceding  the  onset  of  symptoms  of  rabies, 
in  which  rabies  virus  has  been  shown  experimentally  in  the  saliva  of  a 
dog.  The  above  time  limit  of  two  weeks  has  been  fixed  upon  by  this  depart- 
ment as  a  proper  one  to  guard  against  all  possibility  of  danger. 

Persons  bitten,  etc.,  earlier  than  two  weeks  before  the  exhibition  of 
symptoms  of  rabies  in  the  animal  are  in  no  danger  of  the  development  of 
rabies.  In  other  words,  if  the  offending  dog  is  living  and  well  at  the  end 
of  two  weeks  from  the  date  of  biting,  it  is  certain  that  the  animal  did 
not  have  rabies  at  the  time  of  the  biting  and  could  not  have  had  rabies  virus 
in  his  saliva  at  that  time. 

All  persons  exposed  to  possible  infection  from  a  known  rabid  animal, 
and  all  persons  exposed  to  possible  infection  in  a  suspected  rabid  animal 
or  in  an  animal  in  which  it  is  impossible  to  exclude  rabies  at  once  as  out- 
lined under  "Diagnosis  in  the  Living  Dog"  should  be  sent  for  treatment. 

All  such  persons  should  be  sent  to  the  Institute  without  waiting  for  a 
report  upon  the  examination  of  the  head  of  the  animal. 
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PASTEUR    CASES. 

Daring  the  biennial  period  ending  July  31,  1912,  3&1  persona  were  regis- 
tered for  the  Pasteur  preventive  treatment  for  rabies.  Two  hundred  and 
twenty-five  animals  200  dogs,  fourteen  eats,  eight  bovines,  two  horses  and 
one  mule  were  implicated   in  infecting  these  persons. 

Of  the  134  persons  who  were  treated  during  the  year  ending  July  31, 
1911,  116  came  from  seventeen  localities  in  Minnesota  as  shown  in  the  ac- 
companying map,  No.  6,  and  nineteen  from  nine  localities  outside  of  the 
state. 


LIST   OF    PLACES,    GIVING    NUMBER   OF   TREATED    PERSONS    PROM    BACH 
PLACE   FOR  THE   5TEAR   ENDING  Jl'LV  31,   1911. 
(Numbers   1-17   correspond    to   numbers   on    map.) 

i.     Fridley,    Anoka    county - 

2.  Rose   township,    Ramsey   county 3 

3.  St.    Paul,   Ramsej    county ::j 

i      Minneapolis,    Hennepin    county 56 

:..     Ft.    Snelling    i 

6.  Hopkins,    Hennepin    county 1 

7.  I  >eepha\  en,    Hennepin    county ■ 

8.  Minnetonka    township,    Hennepin   county l 

'.'.     Montrose,    Wright    county t 

]n.     Bethel,    Anoka    county • 3 

n      Inver   Grove   township.    Dakota   county l 

12.  Hastings,    Dakota    county 1 

13.  Frost,    Faribaull    county l 

n.     Montevideo,    Chippewa    county 1 

15.  Milan.    Chippewa    county 1 

16.  Morris.    Stevens    county - 

17.  Little    Fork,    Koochiching   county 1 

Ellendale,    North    Dakota 2 

Glanavan    township.    North    Dakota 1 

Wimbledon,    North    Dakota l' 

Valley  City,   North   Dakota 2 

Ellington,   South    Dakota I 

Huron,    South    Dakota l 

Newark,    South    I  >akuta L' 

Pierre,    South    Dakota -l 

Near    Hanna,    Wyoming    (unorganised    district) 1 
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LOCALITIES    FROM     WHICH     TREATED    PERSONS    CAME     DURING    YEAR 

ENDING    JULY    31,    1911. 
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Of  the  247  persons  who  were  treated   during  the  year  ending  .inly  31, 

1912,  243  came  from   thirty-six   localities   in    Minnesota,   as   shown   in   the  ac- 
companying map,  No.  7.  and  four  from  tour  localities  outside  of  the  state. 

LIST   OP    PLACES,   GIVING    NUMBER   <  >K  TREATED    PERSONS    PROM    BACH 
PLACE    FOR   THE    VK\i:    ENDING   JUL!    81,    L912. 

(Numbers   \-'Mi  correspond   to  numbers  on   map.) 

i.     Lake    Elmo,    Washington   county 3 

2.     Grant    township,    Washington    county l 

:;.     Withrow,    Washington    county l 

4.     Stillwater,    Washington    county 2 

New  Scandia   township,   Washington  county l 

•;.     North    St.    Paul,    Ramsej    county 2 

7.  St.    Paul,   Ramsey  county 56 

8.  Rose    township,    Ramsey    county :....  »', 

9.  Frldley,    Anoka    county 2 

in.     Anoka,    Anoka    county 1 

11.     Minneapolis,    Hennepin    county 124 

12      Richfield,    Hennepin    county l 

1:1.     Ft.   Snelling   l 

14.  Bloomington,    Hennepin    count} 2 

15,  Hopkins,    Hennepin    countj 4 

in.  Excelsior,    Hennepin    county 5 

i  r.  Minnetrista    township,    Hennepin    countv l 

is.  Wesi    st.    Paul,    Dakota   county 2 

l!'  [nver  Grove  township,   Dakota  county 2 

2'  Hastings,    Dakota    county l 

21.  Farmington,    Dakota   county 2 

22.  Woodland    township,    Becker    county 1 

23.  Hutchinaon,    McLeod    county l 

21.  Traverse    township,    Nicollet    county 2 

25.  Wright,    Carlton    county 2 

26  Granger,     Fillmore    county 4 

27.  Winnebago  township,   Houston  county 3 

Montevideo,    Chippewa    county l 

2!'.     Dawson,    Lac  Qui    Parle  countv l 

:i'i      Perham.    Otter   Tail   county 1 

81.     I'l.-n.    clay    county 1 

32.     Waubun,    Mahnomen    county 2 

Virginia,    st.    Louis    county l 

34.     iron  Junction,   St.    Louis  county 1 

McKinley,    St.    Louis   county 1 

36.     Aurora,    St.    Louis    county 1 

Bnderlin,    North    Dakota 1 

Effington,    South    Dakota 1 

Faulkton,    South    Dakota l 

Alberta,    Canada    l 

An  analysis  of  the  381  treated  cases  is  given  in  Tables  C.  and  D. 

Tables  C.  and  I),  are  based  upon  the  classification  used  at  the  Pasteur 
Institute   in   Paris,   but   present    certain   modifications. 

(lass  I  includes  persons  bitten  or  otherwise  infected  by  animals  in 
to  have  had  rabies. 

Class  II  include^  persons  bitten  or  otherwise  infected  by  animals  in 
which  a  diagnosis  of  rabies   was  based  upon  clinical  grounds. 

Class  111  includes  persons  bitten  or  otherwise  Infected  by  animals  sus- 
pected of  having  rabies. 

Under  "Mitten"  and  "Otherwise  Infected"  all  three  classes  are  redivided 
into  those  frankly  bitten  ami  those  in  whom  the  atrium  of  infection  was 
caused  in  seme  other  way  than  by  the  teeth  of  the  offending  animal.  Each 
of  these  divisions  are  subdivided  into  three  groups  according  to  location  of 
the  bite,  upon  head,  hands,  other  parts  of  the  body. 

Class  1  is  also  subdivided  into  (a)  persons  bitten  or  otherwise  infected 
by  animals  in  which  Negri  bodies  could  not  be  demonstrated  in  the  central 
nervous  system  of  the  suspected  animals,  a  diagnosis  of  rabies  being  made 
through  animal  inoculations,  and  ibi  persons  bitten  or  otherwise  infected 
by  animals  in  which  a  diagnosis  of  rabies  was  based  upon  the  finding  of 
Negri   bodies   in    the  central   nervous   system    ol    the   suspected   animal. 

•Our   previous   results,    together   with    the    results   of    many   others,    have    led    IIS 
to    believe    that    true    Negri    bodies,    when    found,    are    diagnostic    of    rabies, 
Diagnosis  and   the   Pasteur  Preventive  Treatment   of  Rabies   (vide  ante). 
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MAP  No.  7 

SHOWING    LOCALITIES    FROM    WIHCH    TREATED    PERSONS    CAME    DURING 

YEAR    ENDING    JULY    31,    1912. 
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TABLE    C— CASES    TREATED    DURING    YEAR    ENDING    JULY    31,    1911. 

Bitten  <  >th<  r»  ise  [nfected 


<  !lasa  ■   :i 
b 
Claw  II 
Class  IN 


Total 


Head 


Other 
Hands        Parte         Head        Hands 


3 
38 


1  I 


1 
11 

2 
in 


1 
23 
13 


Other 

Part- 


Total 


B5 


23 
26 


i,(i 


2  1 


.;; 


i.;i 


Note  1  to  Table  C.  Treatment  was  discontinued  after  the  first  Injection  by 
two   persona    belonging   to   class    111.    without   any    reason   being  given. 

Note  2  to  Table  C. — The  examinations  of  thirty-one  animals  Infecting  sixty 
persons  included  in  Class  1  were  made  in  other  laboratories  as  follows:  Pour- 
teen  in  the  City  Board  of  Health  Laboratory.  Minneapolis;  twelve.  City  Hoard  of 
Health  Laboratory,  St.  Haul;  one,  State  Live  Stock  Sanitary  Hoard.  St.  Haul:  two. 
North  Dakota  Agricultural  College,  Fargo,  X.  D.;  one.  State  Health  Laboratory. 
Vermillion,  S.  D.,  and  one.  South  Dakota  state  College  of  Agriculture  and  Mechanic 
Arts.   Brookings,  S.   1'. 

Table  (\  shows  that  eighty-five  treated  persons  were  bitten  or  otherwise 
infected  by  animals  proven  through  laboratory  examination  to  have  had 
rabies.  Twenty-three  persons  were  bitten  or  otherwise  infected  by  animals  in 
Which  a  clinical  diagnosis  of  rabies  was  made.  There  were  twenty-four 
persons  bitten  or  otherwise  infected  by  dogs  merely  suspected  of  having 
rabies.  In  seven  instances  in  Class  III,  treatment  was  unnecessarily  given, 
for,  through  laboratory  examination,  the  offending  animal  was  proven  not 
to  have  had  rabies.  In  one  case  the  laboratory  examination  was  unsatisfac- 
tory. In  the  remaining  sixteen  cases  of  Class  III  the  dog  was  not  t rated. 
escaped,  or  the  animal  was  killed  and  the  head  was  not  sent  for  examination. 


TABLE    D.— CASES    TREATED    DURING    YEAR    ENDING    JULY    31,    1912. 


Bitten 

<  Mherw  ise   Infected 

Head 

Hands 

Other 

Other 
Head        Hands        Parts 

rotal 

<  liana  1  a 

3 
72 
12 
1.1 

2 

7 
11 

1                   2 

1               12        

1                17                  1 

172 

i,  . 

13* 

•> 

5 

/ 

<  Haas  II        .... 

i.; 

c  :iass  III 

Total 

20 

100 

5G 

8                     60                        a 

247 

♦Case  s2n.   included   in   this  group,  developed   rabies   four  days   following  com- 
pletion of  treatment,   see  page  .'JTi  of  this   report 
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Note  1  to  Table  D. — In  two  persons  belonging  to  ("lass  III,  treatment  was  dis- 
continued after  three  days  and  one  day.  respectively,  for  the  reason  that  the  of- 
fending animal  in   each   case  was  traced   ami   found   to  he   normal. 

Note  2  to  Table  D. — The  examinations  of  fifty-six  animals  infecting  one  hun- 
dred and  twenty  persons  included  in  Class  I  were  made  in  other  laboratories  as 
follows:  Thirty-three  in  the  City  Hoard  of  Health  Laboratory,  Minneapolis;  twen- 
ty-three in  the  City  Board  of  Health  Laboratory,  St.  Paul,  and  one  in  the  South 
Dakota  State  College  of  Agriculture  and  Mechanic  Arts.   Brookings,   S.  D. 

Table  D  shows  that  172  persons  treated  were  bitten  or  otherwise  in- 
fected by  animals  which  were  shown  through  laboratory  examination  to 
have  had  rabies. 

Forty-three  persons  were  bitten  or  otherwise  infected  by  animals  in 
which  a  clinical  diagnosis  of  rabies  was  made. 

Thirty-two  persons  were  bitten  or  otherwise  infected  by  animals  sus- 
pected of  having  rabies.  In  three  instances  in  Class  III  the  offending  ani- 
mal was  shown,  through  the  inoculation  of  laboratory  animals,  not  to  have 
had  rabies.  In  the  twenty-nine  remaining  cases  of  Class  III  the  dog  was  not 
traced,  escaped,  or  the  animal  was  promptly  killed  and  the  head  not  sent 
for  examination. 

One  death  from  rabies  in  those  treated  during  this  biennial  period  has 
occurred.* 

Case  828 — Mr.  W.,  aged  58,  attorney,  a  strong  and  vigorous  man,  who 
lived  a.  very  active  and  thoroughly  temperate  life,  was  bitten  on  July  7, 
J.912.  The  wounds  consisted  of  one  deep  tooth  puncture  on  end  of  nose 
and  an  abrasion,  three-fourths  of  an  inch  in  diameter,  over  the  edge  of  up- 
per lip.  The  wounds  were  not  treated  until  July  9,  when  patient  first  went 
to  a  physician.  The  physician  opened  wound  and  cauterized  and  sent  pa- 
tient to  this  department.  Treatment  was  begun  on  the  same  day  and  the 
'"intensive"  schedule  followed,  i.  e.,  two  treatments  daily  were  given  during 
first  five  days.     The  treatment  was  concluded  on  July  29  (twenty-one  days). 

Four  days  later,  following  an  automobile  ride  in  the  evening  of  Friday, 
August  2,  patient  had  chilly  sensations  and  a  feeling  of  fullness  in  his  head. 
On  Saturday  patient  had  little  appetite  and  ate  very  little  in  the  morning 
and  at  noon  time.  Saturday  evening  patient  left  table,  since  swallowing 
gave  disagreeable  sensations  in  region  of  throat.  On  Sunday  morning  he 
was  practically  unable  to  swallow.  Any  attempt  to  do  so  brought  on  pain- 
ful spasm  of  muscles  in  region  of  throat  and  diaphragm.  During  the  fore- 
noon it  was  noticed  that  these  spasms  were  brought  on  by  any  sudden 
movement  on  the  part  of  the  patient  and  by  slight  waves  of  air  as  in 
adjusting  the  bed  clothing.  General  movements  of  limbs  and  respiratory 
muscles  accompanied  the  spasms  of  the  throat  and  diaphragm  as  though 
voluntary  effort  was  put  forth  to  control  them.  The  patient  himself 
thought  that  this  effort  helped  in  reducing  the  intensity  and  duration  of 
the  spasms.  General  convulsions  were  not  present  at  any  time.  Patient's 
mind  was  clear  throughout  the  day  Sunday.  He  talked  freely  and  natur- 
ally  except    when   halted   by   a   spasm.     He   was   at   no   time   apprehensive. 


*Death  occurred  August  G,  1912.  but  is  recorded  in  this  biennial  report  in  order 
to   complete   the  record   of   the  case   in  one  report. 
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though  t ho rou slily  knowing  the  meaning  of  his  condition,  hut  possessed 
courageous  hope  to  overcome  the  disease  through  his  unusual  physical 
vigor.  About  midnight  he  became  restless  and  it  was  necessary  to  forcibly 
keep  him  in  bed.  At  2  A  M.  chloroform  was  administered  carefully  drop 
by  drop  upon  a  face  mask.  It  was  necessary  to  use  a  small  amount  of 
chloroform  throughout  mosl  of  Monday  until  about  4  P.  If.  There  were, 
however,  frequent  Intervals  from  a  few  minutes  to  half  an  hour  in  which 
no  chloroform  was  given.  During  such  intervals  the  patient  gave  evidence 
of  understanding  what  was  said  or  done,  though  speech  was  practically 
impossible.  From  4  o'clock  on  the  patient  was  quiet,  but  became  rapidly 
weaker,  dying  from  exhaustion  at  2  A.  M.  Tuesday,  August  6.  He  directed 
his  physicians  to  "fight"  only  about  six  hours  before  death.  The  patient 
recognized  members  of  his  family  only  a  few  hours  before  death.  Examin- 
ation showed  Negri  bodies  in  ammonshorn.  Two  rabbits  inoculated  from 
a  portion  of  the  brain  developed  symptoms  of  rabies  and  died  on  the  seven- 
teenth and  eighteenth  day.  respectively,  following  the  inoculation.  Negri 
bodies  were  found  in  the  central  nervous  system  of  both  of  these  rabbits, 
not  advised. 

In  addition  to  381  persons  treated,  187  persons  applied  for  advice  but 
were  not  treated,  the  reason  being  in  most  cases  that  the  offending  animal 
was  living  and  well  at  the  time  of  the  application.  Such  persons  were 
advised  to  keep  the  animal  under  observation  for  a  period  of  two  weeks 
following  the  biting  and  to  return  at  once  to  receive  the  preventive  treat- 
ment for  rabies  should  the  dog  become  sick,  die,  be  killed,  or  disappear 
from  home  within  the  two  weeks  period.  In  a  few  of  the  above  cases  there 
was  more  or  less  association  with  a  rabid  animal  on  the  part  of  the  appli- 
cant, but  the  opportunity  for  infection  was  so  remote  that  treatment  was 
not  ad\  ised. 

TABLE     E.— ANALYSIS    OF    APPLICANTS    BY     MONTHS. 
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1 
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10 

31 

28 
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13 

: 
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19 

12 

28 
35 

'.I 

31 
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Total  Appli<  ants 
\"t       During     Biennial 
Treat<  •!  Period 


70 


315 


2  17 


HI 


52 

M 
»8 

00 


Table   E.  shows  that   For  this  biennial  period,  while  more  applications 

for  treatment  were  received  and  more  patients  treated  during  the  Bummer 

months   than    during   the   winter   months,   it    was   found   advisable   to   treat  a 

proportion  of  the  persons  applying  during  the  winter  months.     While 

ii7  per  cent  of  the  summer  applicants  received   treatment.  76   per  cent  of 
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those  applying  in  winter  were  treated.  In  winter,  too,  a  greater  percentage 
of  the  cases  treated  are  exposed  to  infection  in  animals  known  to  have  had 
rabies  through  laboratory  examination,  and  by  animals  pronounced  rabid 
from  clinical  history,  than  in  summer.  Fifty-two  per  cent  of  the  cases 
treated  in  summer  fall  into  Classes  I  and  II,  while  63  per  cent  of  the  cases 
treated  in  winter  fall  into  these  two  classes. 

TABLE  F.— SUMMARY  OF  CASES  BY  YEARS  FROM  OPENING  OF  PASTEUR 

INSTITUTE. 


Year  Ending 
July  31,  1908 

Year  Ending 
July  31,  1909 

Year  Ending 
July  31,  1910 

Year  Ending 
July  31,  1911 

Year  Ending 
July  31,  1912 

Total 

Trtd. 

Dths. 

Trtd.     Dths. 

Trtd. 

Dths. 

Trtd.     Dths. 

Trtd. 

Dths. 

Trtd.     Dths. 

Class  I.. 
Class  II. 
ClassIII 

136 

43 
33 

0 
0 

0 

108             1 
12             0 
57             0 

48 

5 

29 

0 
0 

0 

85             0 
23             0 
26             0 

172 
43 
32 

*1 
0 
0 

549             2 

126             0 

177             0 

Total..  . 

212 

0 

177             1 

82 

0 

134 

0 

247 

1 

852             2 

*Death   occurred   eight   days  after  the   conclusion   of  treatment. 

It  is  customary  to  exclude  from  the  death  rate  or  percentage  of  fail- 
ures following  treatment,  all  deaths  from  rabies  occurring  within  two  weeks 
from  the  completion  of  treatment,  the  reason  for  this  being  that  death 
occurs  before  sufficient  time  has  intervened  for  protection  to  be  established. 
The  death  rate  following  treatment  during  a  period  of  about  twenty-five 
years  at  the  Pasteur  Institute,  Paris,  is  about  four-tenths  of  1  per  cent. 
The  above  record  is  therefore  a  pleasing  and  satisfactory  one.  It  is  to  be 
expected,  however,  that  this  death  rate  will  be  raised  very  probably  within 
another  five-year  period. 

BRANCH    LABORATORIES. 

At  present  there  are  two  branches  of  the  Laboratory  Division  of  the 
State  Board  of  Health,  one  situated  at  Duluth  and  the  other  at  Mankato. 


DULUTH   BRANCH. 

The  Duluth  Branch  was  established  in  1905,  and  has  been  in  contin- 
uous operation  ever  since.  The  arrangements  then  entered  into  between 
the  State  Board  of  Health,  the  City  of  Duluth  and  St.  Louis  county  still 
obtain.  A  trained  observer  from  the  laboratory  staff  is  in  charge  of  the 
laboratory,  devoting  part  only  of  his  time  to  laboratory  work.  The  terri- 
tory served  by  this  laboratory  is  Duluth  and  St.  Louis  county.  This  ar- 
rangement has  been  found  very  satisfactory  inasmuch  as  considerable  time 
is  saved  in  the  transportation  of  specimens,  so  that  physicians  may  receive 
reports  anywhere  from  twenty-four  to  forty-eight  hours  earlier  than  they 
would  if  they  were  to  send  the  specimens  to  the  main  laboratories  in  Min- 
neapolis. More  than  this,  the  City  of  Duluth  is  provided  with  a  laboratory 
in  which  all  public  health  laboratory  matters  pertaining  to  Duluth  can  be 
taken  care  of  at  an  exceedingly  low  cost  to  the  City  of  Duluth.  A  good 
deal  of  the  success  that  has  been  obtained  in  the  Duluth  Branch  has  been 
due  to  the  untiring  efforts  and  energy  of  Dr.  E.  L.  Tuohy,  who  had  been 
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in  chaige  since  its  inception.  However,  in  February.  1912  Dr.  Tuoliy  was 
compelled,  on  account  of  pressure  From  Increasing  demands  of  his  practice, 
to  resign  the  charge  of  the  Duluth  Branch.  He  was  succeeded  by  Dr.  T.  R. 
Martin,  who  was  then  head  of  the  Diagnostic  Subdivision  of  the  Main  Lab- 
oratories. 

The  routine  work  in  the  Duluth  Branch  i<>n>-i>td  of  the  examinations 
for  diphtheria,  typhoid  and  tuberculosis  along  the  same  lines  as  obtain  in 
the  main  laboratories.  The  results  of  the  work  done  in  the  biennial  period 
are  tabulated  below  in  Table  XI.  In  addition,  the  laboratory  at  Duluth 
undertakes  other  work  more  or  less  intimately  connected  with  the  City  of 
Duluth.  This  comes  under  two  heads:  the  examination  of  milk  for  the 
purpose  of  determining  whether  or  not  it  may  be  labeled  Certified"  or 
"Inspected;"  and  the  routine  daily  examination  of  the  water  supply  of 
Duluth.  The  routine  examination  of  milk  supplies  was  undertaken  at  the 
request  of  the  Medical  Milk  Commission  of  the  St.  Louis  County  Medical 
Society.  After  a  conference  between  this  commission  and  representatives 
from  the  State  Board  of  Health  it  seemed  advisable  to  make  suitable  pro- 
visions so  that  dairies  might  under  certain  conditions  be  given  credit  for 
producing  what  is  known  as  inspected  milk.  In  the  regulations  of  the  State 
Board  of  Health  inspected  milk  is  defined  as  having  the  same  require- 
ments as  certified  milk  except  that  the  bacterial  count  may  run  as  high 
as  100,000.  These  arrangements  between  the  Duluth  Branch  Laboratory 
and  the  Duluth  Medical  Milk  Commission  were  completed  in  April,  1912, 
and  the  work  commenced,  since  when  regular  examination  of  such  dairies 
as  have  been  designated  by  the  Duluth  Medical  Milk  Commission  have 
been  investigated.  These  number  fourteen  dairies.  Out  of  the  dairies  in- 
vestigated, eight  have  on  the  recommendation  of  the  Duluth  Branch  been 
given  certificates  to  issue  inspected  milk.  In  addition  all  of  the  dairies 
supplying  milk  to  the  citizens  of  Duluth  have  been  investigated  and  counts 
made  at  the  request  cf  the  citv  health  officer. 

DULUTH    CITY    WATER    SUPPLY. 

In  May,  1912,  the  \Yater  and  Light  Commission  of  the  City  of  Duluth 
became  anxious  to  take  such  steps  as  would  insure  to  the  citizens  of  Du- 
luth an  absolutely  pure  water  supply.  After  some  correspondence  with  the 
executive  officer  of  this  Board,  a  conference  was  held  between  the  Water 
and  Light  Commission  and  representatives  of  the  State  Board  of  Health.  At 
this  lime  it  was  determined  that  a  preliminary  survey  would  be  necessary 
to  acquire  a  knowledge  of  certain  facts  relative  to  the  Duluth  water  supply. 
This  preliminary  survey  indicated  that  there  was  a  possibility  of  contam- 
ination entering  the  water  supply  of  Duluth.  Two  plan<  were  suggested; 
the  first  one  of  which  suggested  a  complete  survey  ex'ending  over  a  con- 
siderable period  of  time  to  determine  as  nearly  as  possible  what  factors 
entered  into  the  contamination  of  the  water  supply  of  Duluth.  The  second 
plan  was  to  install  an  emergency  hypochlorite  plant  an  1  at  the  same  time 
to  make  daily  examinations  of  the  water  and  apply  the  chemical  treatment 
where  such  was  indicated  from  the  results  obtained.  Samples  were  to  be 
taken  from  the  intake  and  from  the  various  reservoirs  in  Duluth.  At  a 
second  conference,  it  was  decided  to  proceed  with  the  daily  examination 
of  samples  to  determine  ii  any  further  Bteps  were  necessary.  The  results 
which  have  been  obtained  will  be  recorded  in  the  next  biennial  report. 
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TABLE    XI— SHOWING    ROUTINE    EXAMINATIONS    IN    THE    DULUTH 

BRANCH. 


Diphtheria 


r 

Aug.  1,  1910,  to  July  31,  1911,  inrl. 
Aug.  1,  1911,  to  July  31,  1912,  incl. 


4490 
2327 


Typhoid 


746 

4(11 


Sputuma 


390 


35 
135 


\\  ;  I  I      I 


65 

II 


MANKATO    BRANCH. 

In  November,  1911,  a  request  was  made  through  the  executive  officer  of 
the  board  for  a  branch  of  the  State  Board  of  Health  in  the  City  of  Mankato. 
This  request  came  almost  unanimously  from  the  physicians  at  Mankato. 
The  funds  of  the  board  available  for  this  purpose  would  not  permit  of  an 
establishment  of  a  laboratory  devoted  wholly  to  State  Board  of  Health 
work  in  the  City  of  Mankato,  although  the  advisability  of  such  a  course  was 
apparent  to  all  concerned.  Conferences  were  held  between  a  committee 
representing  the  physicians  of  Mankato  and  representatives  of  the  State 
Board  of  Health  and  it  was  finally  determined  advisable  to  establish  a 
branch  laboratory  in  Mankato,  which  was  to  serve  in  part  the  public  health 
interests  in  Mankato  and  in  part  as  a  clinical  laboratory  for  physi- 
cians of  Mankato.  An  arrangement  of  this  kind  was  made  between  the 
physicians  of  Mankato  and  the  State  Board  of  Health  on  the  understand- 
ing that  such  a  procedure  would  be  in  the  nature  of  an  experiment  and 
would  continue  only  provided  the  legislature  would  appropriate  sufficient 
funds  for  the  maintenance  of  the  laboratory  in  Mankato. 

The  laboratory  was  installed  in  February,  1912,  under  the  charge  of  Dr. 
C.  C.  Pratt,  who  had  formerly  seen  some  service  in  the  main  laboratories 
and  in  the  North  Dakota  Public  Health  Laboratories.  The  laboratory  is 
situated  in  the  Immanuel  Hospital  in  quarters  provided  by  the  hospital 
authorities.  The  equipment  was  obtained  from  the  equipment  of  the  main 
laboratories.  The  salary  of  Dr.  Pratt  is  paid  in  part  by  the  State  Board  ot 
Health.  For  the  remainder  he  is  dependent  upon  a  guarantee  fund  insti- 
tuted by  the  physicians  of  Mankato.  It  is  to  be  sincerely  hoped  that  the 
legislature  will  appropriate  sufficient  funds  to  place  this  laboratory  on  its 
own  footing  so  as  to  make  it  an  independent  branch  of  the  State  Board 
of  Health  Laboratory  Division.  In  this  way  it  would  be  possible  to  make 
the  laboratory  serve  the  public  health  interests  not  only  of  the  City  of 
Mankato,  but  also  of  the  country  surrounding  Mankato  which  would  act  as 
a  tributary  to  the  Mankato  Branch. 

The  following  table  will  indicate  the  amount  of  work  which  has  been 
done  in  the  Mankato  Branch  Laboratory  since  its  inception.  Naturally 
these  figures  are  not  large,  inasmuch  as  the  use  of  the  laboratory  is  re- 
stricted to  Mankato  alone,  but  undoubtedly  if  its  establishment  as  a  public 
health  laboratory  be  maintained  so  that  it  can  serve  the  surrounding  dis- 
tricts the  amount  of  work  done  in  the  laboratory  will  be  greatly  increased, 
as  it  would  save  anywhere  from  twenty-four  to  forty-eight  -hours  of  the 
time  usually  required  to  send  reports  to  physicians  in  the  country  tributary 
to  it. 
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TABLE    XII— SHOWING    WORK    DONE    AT    MANKATO    BRANCH    SINCE    ITS 
INCEPTION,    FEBRUARY    1,    1912,  TO  JULY   31,    1912. 


Diphtheria                    Typhoid 

Sputum 

Miscellaneous                   Total 

81 

B2 

5 

201 

RESEARCH    WORK. 

The  following  technical   papers  have  been  reported  during  this  period. 

i.  An  Analytical  and  Epidemiological  Study  of  Farm  Water  Supplies.  By 
Karl  I-'.  K.ll.  in  an  and  II.  A.  Whittaker.  American  Journal  of  Public  Hygiene, 
Vol.    XX,    No.    ::. 

2,  The  Hypochlorite  Treatment  of  Potable  Waters.  By  H.  A.  Whlttaker. 
Proceedings   Minnesota    State  Santiarj    Conference. 

:;.     The   Traveling    or    Portable    Hypochlorite    water    Disinfecting    Planl    •■ 

ota    Stat<  Health.      By   J.   A.   Childs  and    H.    .\.    Whlttaker.      Eu- 

\  ol.   65,   No.   l  l.   April.   1911,   pp.    i":'  and    103. 

4.  1  stance   of   Certain    Bacteria    t<>   Calcium    Hypochlorite.      By    F.    F. 
ook,    H.    A.    Whittaker  and    B.   M.    Mohler.     Journal   American   Public   Health 

Association,   Vol.   l.   No    2,   February,   1911. 

5.  The  Source,  Manufacture  and  Composition  of  Commercial  Agar  Agar.  Bj 
ri.  \.  Whittaker  Journal  American  Public  Health  Association,  Vol.  I,  No.  9, 
Septeml'i-r.    1911. 

6.  The  Public  Sjchool   Well   Problem.     By   H.   A.  Whittaker.     Proceedings  Min- 

im iary  <  inference,    1911. 

7.  A  Synthetic  Milh  Medium.  By  H.  A.  Whittaker.  Journal  American  Public 
Health   Association,   Vol.  2,   No.  3,  March,   1912. 

8.  The  Sterilization  of  Milk  Bottles  with  Calcium  Hypochlorite.  By  H.  \ 
Whittaker  and  B.  M.  Mohler.  Journal  American  Public  Health  Association,  Vol. 
2,    No.    4,    April.    1912. 

9.  The  Development  of  the  Hypochlorite  Treatment  of  Drinking  Watera  Pro- 
ceedings  Minnesota    Pathological  Society,   1912.     By   H     \.   Whittaker. 

10.  The   Biologj   of  Treponema   Pallidum.     By  R.  H.  Mullin.     Proceedings  Min- 
i    i  .•!  hologic  1 1   Societj  . 

il.  Bacteriological  Diagnosis  in  Diphtheria.  By  T.  R.  Martin.  Proceedings 
Minnesota    Pathological   Society. 

u.  Vaccines  and  Vaccine  Therapy.  Bj  R.  ll.  Mullin.  Read  before  the  Blue 
Earth  County   Medical  Society. 

13.  Rabies.  By  <  >.  McDaniel.  Read  before  American  Association  for  Ad- 
vancement  of  Scieni 

R.  H.  MULLIN. 

Director  Laboratory   Division. 
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TABLL 
SHOWING  ANALYTICAL  DATA  ON 


Lab. 

No. 

Date 

Collect 

City  or  Town 

Map   Location 

Specific  Location 

Souree 

12442 

5-25-12 

6-  4-12 
0-11-12 
6-18-12 
0-25-12 

Anoka 

Station    No.    1,   above   State 

100  ft.  above  bend  in  river.. 

12481 
12401 
12512 
1 2535 

12443 

5-25-12 

6-  4-12 
0-11-12 
0-18-12 
6-25-12 

Anoka 

Anoka 

Station    No.   2,   below    State 

Bridge  at  pumping  station 

12482 
12492 
12513 

1253G 

• 

12445 
12483 
12593 
12515 
12538 

5-25-12 
6-  4-12 
6-11-12 
6-18-12 
6-25-12 

Anoka 

Anoka 

Anoka 

Anoka 

Anoka 

Station   No.  ;!,  below  Anoka 

400  ft.  from  mouth  of  river 

Rum  River 

12444 

12484 
12495 
12517 
12540 

5-25-12 

0-  4-12 
0-11-12 
0-18-12 
0-25-12 

Anoka 

Anoka 

Station  No.  4,  bridge,  Cham- 

Middle  of  bridge 

Missippi  River.  .  . 
Average 

12440 

5-25-12 

0-  4-12 
0-11-12 
0-18-12 
0-25-12 

Anoka  

Anoka 

Station       No.       5,       opposite 
Champlin  Flour  Mill 

Middle  of  river 

Mississippi  River 

12485 
12494 
12516 
12539 

12447 

2497 
12519 
12542 

5-24-12 

0-11-12 
0-18-12 
0-25-12 

Coon  Rapids. 

Coon  Rapids. 
Coon  Rapids. 
Coon  Rapids. 

Station  No.  0,  head  of  Coon 

Middle  of  stream 

Mississippi  River 

Average 

12448 

5-24-12 

0-  4-12 
0-11-12 
6-18-12 
6-25-12 

Coon  Rapids. 

Coon  Rapids. 
Coon  Rapids. 
Coon  Rapids. 
Coon  Rapids. 

Station    No.    7,   below   Coon 

Middle  of  stream 

Mississippi  River 

12486 
12498 
12520 

251:5 

Average 
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TABLE  No.   XIII 
SHOWING   ANALYTICAL  DATA  ON  SPECIAL 


Lab. 

No. 


Date 

Collect 


City  or  Town 


Map  Location 


Specific  Loca'.i  >n 


Source 


12450 
124S7 
12499 
12521 
12.544 


12451 

12488 

12500 
1 2522 
12545 


12514 

12537 
12490 

125  IS 
1 254 1 
12540 

12547 


5-24-12 
(i-  4-12 
6-11-12 
0-18-12 

0-25-12 


5-25-12 

0-  4-12 
0-11-12 
0-18-12 
0-25-12 


Fridley 
Fridley 
Fridley 
Fridley 

Fridley 


Minneapolis 

Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 


Station  No.  8,  opp.  station. 


Station  Ni 

station 


new   1 1 1 1  n  i  p  i  ii  g 


0-18-12  j  Anoka Substation  A,  sewage  purifi- 
cation plant. 

0-25-12  I    Anoka 

0-11-12   i   Champlin Substation     B,    Champlin 

Flour  Mill 

0-18-12       Champlin..     . 

0-25-12   '    Champlin .... 

7-  3-12  i  Coon  Creek.,  j  Substation  C,  mouth  of  Coon 
Creek 

7-  3-12      Fridley Substation  D,  Rice  Creek 


Middle  of  si  nam 


<  Her  i  ii  t  akc 


Outlet  into  Hum  Rh  er 
200  ft.  from  (  utlet 

100  ft.  from  mouth  .  .  .  . 
100  ft.  from  mouth  .  .  .  . 


Mississippi  River. 

Average 

Mississippi  River 

Averaar 

Sewage  effluent 
Elm  Creek 

(  !oon  Creek 

Rice  Creek 
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Fol'KTH    BIENNIAL    REPORT    OF    THE 


LABORATORY    DIVISION    MINNESOTA 
TABLE   XIV— SHOWING    DISTRIBUTION   OF 


DIPHTHERIA 
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WORK    DONE    BY    MAIN    LABORATORIES 
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LABORATORY    DIVISION    MINNESOTA 
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STATE  BOARD  OF  HEALTH 

REPORT  OF  THE 

Division   of  Engineering 

FOB  THE  TWO  YEARS  ENDING  ! 

AUGUST  1,  1912 


FREDERIC    BASS.    DIRECTOR. 


The  Division  of  Engineering  was  created  by  the  State  Board  of  Health 
in  April,  1910.  The  headquarters  of  this  division  are  in  the  new  Main 
Engineering  building  on  the  university  campus  where  the  facilities  offered 
by  the  libraries,  laboratories  and  blue  print  rooms  of  the  College  of  Engi- 
neering are  available  for  the  benefit  of  the  Board.  Two  offices  Lmmedii 
on  the  Interurban  car  line,  very  accessible  to  architects  and  engineers,  and 
a  store  room  for  plans,  are  provided  by  the  university. 

The  duties  of  this  division  are  defined  by  the  regulations  adopted  by 
the  Board,  as  follows: 

(a)  To  investigate  the  constructive  and  operating  conditions  of  pub- 
lic water  supplies,  of  sewerage  and  drainage  systems,  of  public  buildings, 
of  public  conveyances,  of  places  of  business,  etc.,  insofar  as  thej  bear  upon 
public  sanitation. 

tb)  To  report  the  result  of  investigations,  together  with  recommenda- 
tions, to  the   executive  officer  of  the  Board. 

(c)     To  make  special  investigations  in   emergencies. 

td)  To  keep  files  of  all  work  done  and  proposed,  and  to  maintain  same 
in  readiness  for  the  inspection  of  other  divisions,  the  executive  officer,  or 
the  Board. 

(e)  To  prepare  plans  and  specifications  of  construction  work  executed 
under  the  jurisdiction  of  the  Board. 

(f)  To  inspect  plans  and  specifications  of  construction  work  sub- 
mitted to  the  Board  for  approval  and  to  report  results  of  inspection  to  the 
executive  officer  of  the  Board. 

(g)  To  prepare  sanitary  building  ordinances  for  municipalities  upon 
request 

(h)  To  prepare  for  the  public  the  necessary  general  information  re- 
lating to  the  foregoing. 

(ii  To  arrange  co-operative  engineering  work  with  other  departments 
of  the  state  government  or  with  federal  or  municipal  departments,  which 
shall  be  subject  to  the  approval  of  the  Board. 

(j)  The  offices,  drafing  rooms  and  tiles  of  the  Engineering  Division 
shall  be  located  on  the  campus  of  the  state  university  in  quarters  assigned 
by  the  College  of  Engineering,  whicb  shall  be  sufficient  to  meet  the  require- 
ments of  the  work  of  the  division. 
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The  work  of  the  two  years  covered  by  this  report  has  consisted  of  the 
field  inspection  connected  with  nearly  one  hundred  water  and  sewerage 
problems,  both  municipal  and  institutional,  the  analysis  of  data  obtained 
with  recommendations  for  procedure  either  for  new  construction  or  im- 
provement of  old,  and  the  office  examination  of  two  hundred  plans  for  new 
school  buildings,  the  purpose  being  to  ensure  their  compliance  with  the 
sanitary  regulations  established  by  the  Board.  Abstracts  of  this  and  other 
miscellaneous  work  are  given  in   the  following  pages. 

Each  problem  that  has  been  presented  has  been  made  the  subject  of  a 
special  report  to  the  executive  officer  of  the  Board.  The  general  nature  of 
these  reports  is  outlined  under  the  four  main  divisions  of  Water-Supply, 
Sewerage,  School-buildings,  and  Miscellaneous.  In  some  cases  reports  are 
given  in  full  as  illustrations. 

The  total  number  of  cases  of  all  kinds  considered  by  this  division  dur- 
ing the  biennial  period  has  been  approximately  three  hundred  and  twenty- 
five. 
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Aitkin   Aitkin   Water  supply ....  Nov.  1910            411 

Bain     School May  20,1912             433 

Hill    City School Sept.  21,1911             435 

Malmo    School Jan.  1,1912            435 

Anoka   Anoka   Water  supply. . .  . Feb.  1911            411 

Anoka    Sewerage Feb.  1912             420 

Anoka    Asylum... Sewerage Feb.  1912             421 

Columbia 

Heights    School Oct.  13,  1910             4:::, 

Becker    Detroit    Sewerage Sept.  12,1911             421 

Frazee    Sewerage May  1911            42 1 

Beltrami    Bemidji    Sewerage Aug.  1910            421 

June  IS,  1911             421 

Dec;  4,  1911              421 

Bemidji     School July  7,1912             135 

Finewood     School Mar.  9,1912             136 

Tenstrike    School June  !'•;.   1912             135 

Benton    No  inspections  in  this  county 

Big    Stone Ortonville    Sewerage Sept.  26,1910            421 

Blue   Earth Amboy    School Jan.  24,1912            435 

Garden    City School June  21,1912             435 

Indian    L<ake School July  5.1911             435 

Judson    School Aug.  21,1911             435 

Madison    Lake.  .  .Water  supply.  ..  .Nov.  1,  1910            411 

Brown     ....    Comfrey   School Sept.  6,  1911             135 

District  No.  60...  School Mar.  259,1912             135 

District   No.     9..  School April  1,1912             435 

New    Tjlm Water  supply May  2,  1911              411 

Sleepy    Eye Sewerage Oct.  31,1910            421 

(Hilton    Barnum    School Aug.  11,1911             435 

Barnum     School Oct.  5,1911            435 

(ioquet     Water  supply Sept  24,1910              412 

Nov.  21,  1910             412 

Moose    Lake School Sept.  1.1910             135 

Carver    Chaska    School April  7.1911             435 

Norwood -Young 

America    School Mar.  22,1911             135 

Norwood -Young 

America    .Sewerage Mar. 

WatertOWn     School Sept. 

( 'ass    Walker     Sanator- 
ium  Sewerage Mar. 

Chippewa    District   No.   7... School Sept 

Chisago    No  inspections  in   this  county 

•'lay     District    No.    52. .School Tune 

Glyndon     School July 

Clearwater     Shevlin     School Inly 

Cook     No  inspections  in  this  county 

Cottonwood    letters    School Feb. 

Wisdom    School May 


1911 

422 

9, 

1910 

135 

15, 

1912 

122 

6, 

L«10 

4:',:. 

19, 

1911 

135 

2, 

1912 

135 

16, 

1  !l  1 1 

136 

2 

1912 

135 

2, 

1911 

43:. 

406  FOURTH     BIENNIAL    REPORT    OF    THE 

( !ha  racl  er 

County.                     Location.                 of  Problem,  Date.  Page. 

Crow    Wing Hrainerd     Water  supply Oct.  22,1910  412 

Brainerd     Sewerage Feb.  1912  422 

Deerwood    School Aug.  24,  1910  435 

Dakota     Hastings    School Oct.  19,1911  435 

Randolph    Sewerage June  1911  422 

West   St.  Paul...  School Feb.  5,  1912  435 

West  St.  Paul .  .  .  School Feb.  5,  1912  435 

West  St.  Paul. .  .School Feb.  9,  1912  435 

Dodge    Mantorville    School June  10,  1911  435 

West    Concord... School May  19,1911  435 

Douglas    Kensingtoh School April  11,1912  435 

District   No.    62 . .  School 435 

Carlos School 435 

Faribault    Delavam    Sewerage May  30,1911  422 

District  No.   122. School Sept.  6,  1911  435 

District  Nto.    103. School June  17,  1911  435 

Elmore     School July  15,  1912  435 

Fillmore     District   No.    107. School Mar.  29,1911  135 

Lanesboro    School Mar.  9,  1912  435 

Spring    Valley.  .  .School Mar.  31,1911  435 

District   No.    20 .  .  School 435 

District    No.    17 .  .  School 435 

Freeborn     Day  ward    School June  24,1912  436 

London     School Dec.  '5,  1911  436 

Newry     School Sept.  24,1910  436 

Goodhue    Kenyon     Water  supply.  ..  .Nov.  5,1910  412 

Kenyon     School Aug.  15,  1912  436 

Red    Wing Water  supply Aug.  31,1912  412 

Red    Wing Sewerage May  11,1912  422 

Grant    Wendell    School Sept.  2,  1910  436 

Hennepin     Crystal    Bay School Nov.  8,  1911  436 

District   No.    140. School Aug.  5,1911  436 

District   No.      U. School June  29,1911  436 

District   No.      62.  School April  18,  1911  436 

District   No.     79 .  School June  17,1911  436 

Excelsior    Water  supply Feb.  21,1912  412 

Excelsior    Sewerage Feb.  21,1912  422 

Glen    Lake School July  13,1912  436 

Minnetonka 

Beach    School Feb.  15,  1911  436 

St.    Louis   Park.  .School July  13,  1912  436 

Houston    Brownsville    School May  21,1910  436 

Spring    Grove ....  School Aug.  3,  1911  436 

Hubbard    Hubbard     School Sept.  6,  1910  .          436 

Isanti    Braham    School Aug.  13,  1910  436 

Itasca    Calumet    Water  supply ....  June  25,  1911  412 

Cohasset    School May  1,  1911  436 

Marble     Water  supply Aug.  5-8,  1910  412 

Marble     Sewerage Sept.  1910  422 

Pokegama    Dam.  Water  supply. ..  .Dec.  1910  412 

Jackson    No  inspections  in  this  county 

Kanabec     Ogilvie    School July  1,  191 1  436 
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Kandiyohi     ......  Dist  rid    No.    25. .School Mar.  18,1912  136 

iit    No.    77.. School Aug.  ."»,  1912  436 

New    London ....  School April  9,  1912  136 

Raymond    School \pril  5,  1912  436 

State    Inebriate 

Hospital    Sewerage Mar.  1912  122 

Svea    School May  17.1912  136 

Willniar     Sewerage Mar.  6,   1911  123 

Kittson    Ilalma    School July  12,1912  136 

Koochiching    . . . .  Birchdale    School...: Aug.  16,1911  136 

District    N   ,    7. ..School June  17.   1911  136 

Gemmel    School Mar.  27,  1912  136 

Hoaglund    School rune  23,1911  136 

International 

Falls     School Sept.  0,1912  136 

International 

Palls    Water  supply Nov.  1911  412 

Indus     School June  11,1912  136 

Lindford    School nine  23,1911  136 

Lomen    School Aug.  16,1911  136 

Steffis     School June  23,1911  436 

Lac  qui   Parle..  .Louisburg    School May  17,  1911  136 

Lake    Two    Harbors...  .Water  supply.  ...Feb.  1912  412 

Two    Harbors £                Feb.  1912  423 

Le    Sueur District    No.   29. .School Mar.  20,  1912  136 

Le    Sueur School July  7,1911  136 

Prague......                                  April  1911  42:'. 

May  1912  123 

Lincoln     X<>  inspections  in   this  county 

1  yon     District    No.    67. .School July  6,1912  436 

Garvin    School June  6,1911  136 

Lynd     School July  3,1912  136 

Minneota    School May  12,1911  136 

Tracy    Water  supply ....  Dec.  19,1910  413 

Tracy    Sewerage Sept.  1912  423 

McLeod    District    No.    11. .School April  5.1912  136 

Hutchinson     ....School July  1.",.    1912  136 

Hutchinson     ....Sewerage June  1.  1911  423 

Silver    Lake School July  16,    1912  136 

Stewart     School Sept  29,1911  136 

Mahnomen    ......  Mahnomen    School June  22,  1911  136 

Waubun    School Aug.  28,1911  136 

Marshall     District    N...    53..School \uu.  18,1910  136 

Holt     School Sept  30,   1910  136 

Warren     Sewerage June  1,   1911  123 

Martin    Fairmont   Water  supply. .. .Jan.  12,  1911  413 

Truman     School Feb.  Lt.   1911  136 

.Meeker     Cedar     Mills School Feb.  26,1911  136 

-el     School \pril  :'::.   1912  436 

Watkins     School April  26,   191J  136 

Mille     Lacs W'ahkon    School May  10,1912  436 

Morrison     I'.uckman     School Feb.  9,    1911  136 

Little    Falls Water  supply \pril  27,1912  413 

Mav  28,    1912  U3 

June  10  11.  12  113 

June  27  29,  12  113 

l'ietv.   School Sept.  :'.  1911 

Randall    School Sept  7.  1910  136 
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Mower    .Bennington    School Mar.  5,  1912  436 

Dexter    Water  supply Feb.  1911  416 

Leroy    School June  6,  1912  436 

Murray    Avoca    School Aug.  13„  1910  436 

Lake    Wilson School Dec.  20,  1910  436 

Nicollet    Traverse    School June  20,  1911  436 

Nobles    Brewster    School April  29,1912  436 

District   No.    111. School July  25,1911  436 

Reading    School June  21,  1912  436 

Rushmore     School July  112,1912  436 

Westside    School Oct.  10,  1910  436 

Norman    Ada    School .Sept.  27,1910  436 

Olmsted    Rochester    School Oct.  31,  1910  436 

Rochester    School Nov.  7,  1910  436 

Rochester    School Nov.  18,1910  436 

Rochester 

Asylum     Sewerage Jan.  25,  1911  423 

Otter    Tail District    No.    108 .  School Sept.  7,  1911  437 

District  No.   140 .  School April  4,  1912  437 

Fergus    Falls.  ..  .Sewerage Nov.  19,  1910  424 

Fergus    Falls Water  supply Nov.  19,1910  416 

Dec.  31,  1910  416 

Pennington    District  No.    56.  .  School April  3,  1911  437 

Thief  River 

Falls    Water  supply Mar.  28,  1912  416 

Thief  River 

Falls    Sewerage Mar.  28,1912  424 

Pine     Brook    Park School April  12,1912  437 

District   No.    92.. School Dec.  5,  1911  437 

Hinckley    School Jan.  13,1911  437 

Rock    Creek School July  7,1911  437 

Pipestone     Artichoke  Lake.  .School Oct.  23,  1910  437 

Edgerton     School May  28,1912  437 

Holland    School Sept.  29,  1911  437 

Jasper    School Oct.  20,  1910  437 

Pipestone     Sewerage Oct.   9-10,1911  424 

Polk    Orlcokston     Water  supplv Feb.  1911  416 

Mar.  27.  1912  416 

District   No.     45. School June  12,1912  437 

District   No.    282. School June  12,1912  437 

Mcintosh     School May  6,1912  437 

Pope    Farwell     School Sept.  26,  1910  437 

Glenwood    School Oct.  19,  1910  437 

Villard     School .July  17,  1912  437 

Ramsey    White    Bear Sewerage Dec.  31,1911  431 

Red  Lake  Falls. .  Sewerage Mar.  27,  1912  431 

Redwood    Clement    School May  27,  1911  437 

District  No.    21..  School Sept.  14,1910  437 

District  No.     2 .  .  School July  5,  1911  437 

District   No.    28 . .  School Feb.  29,  1912  437 

Sanborn    School Aug.  16,  1910  437 

Renville    Fairfax    Sewerage April  1912  431 

District    No.    72.. School lune  22.1912  437 

Rice     District    No.   16 .  .  School Mar.  29,  1912  437 

Faribault    Sewerage May  1911  431 

Morristown     School June  21,1912  440 

Nerstrand    Sewerage Aug.  1912  431 

Northfiekl    Water  supply Jan.  14,1911  416 
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Rock    District    No.    47..  School July  L0,   L912  137 

District    No.    16. .School July  10,1912  137 

Luverne     Water  supply.  ..  .April  1911  117 

Steen     School July  9,1912  137 

Roseau     Roosevelt     School Mar.  26.   191:'  137 

Roseau    School April  16,   1912  437 

Swift School Aug.  I,   191J  137 

Scott     Jordan      Sanator- 
ium     Sewerage April  1912  4:!1 

Keystone  School Feb.  22.1911  437 

Knapp  School Feb.  22,  1911  4::7 

Belle   Plaine School May  27.  1913  137 

Sherburne     Flk    River School May  28,1912  437 

Monticello    School June  13,1911  437 

Sibley    Winthrop    School July  13,1911  437 

St.     Louis Adriatic    Loca- 
tion      School Oct.  13.1911  437 

Alborn    School Oct.  20,1910  4::7 

Arnold     Schcoi July  1,   1912  4:;7 

Aurora     School April  14,1911  4::7 

Aurora     Water  supply ....  Feb.  8,  1911  417 

Biwabik    Schcoi May  U5,  1912  437 

Buhl     Schcoi April  8,1912  137 

Chisholm     Schcoi Feb.  9,   1911  137 

Chisholm     Sewerage May  1911  43] 

District    No.    25.. School Aug.  7.  1911  437 

Duluth     Sewerage Sept.  1910  431 

to 

Feb.  1911  431 

Ely     Schcoi May  8.1912  437 

Ely     Water  supply Nov.  28,1910  417 

Ely     Sewerage Nov.  23,1910      431432 

June  24,  1912      431  432 

Eveleth     Schcoi June  5.1911  437 

Eveleth     School Mar.  26,1912  437 

Floodwood     School Sept.  2,   1910  437 

Oilbert    School Aug.  3,1910  4::7 

Gilbert     Sewerage July  12.1911  132 

June  24.    1912  432 

llibbing    Water  supply Sept.  22.  1910  417 

Hibbing     Sewerage Sept.  1910  43,2 

Meadowlanda    ...School Feb.  23,1912  137 

Mt.  Iron School Oct..  10,1910  437 

Mt.   Iron   School June  6.   1911  43,7 

Normana    School May  27.   1912  137 

Proctor     Sewerage \pril  11,  1911  432 

St.   Louis   County 

Sanatorium    ...  Water  supply 1910  417 

St.    lx>uis   County 

Sanatorium   ...Sewerage 1910  432 

Virginia    Water  supply.  ..  .June  2.   1911  417 

Virginia    Sewerage June  2.  1911  432 

Aug.  27,.    1911  43,2 

Villa  Srholastica.  Water  supplv \pril  11.   1911  417 

Winton    School May  13,1912  437 

Wilpen    Water  supply ...  .July  14,   1911  417 
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Stearns     Albany    Sewerage Nov.  10,1911  432 

Avon School April  7,  1911  437 

Belgrade    School June  29,  1911  437 

Cold    Spring Sewerage Sept.  26,1911  434 

Holdingford     School June  29,1911  437 

Kimball    School July  6,1911  437 

Lake    George School Sept.  12,1910  437 

Paynesville    School June  27,1911  437 

St.  Joseph School July  27,  1911  437 

Sauk  Center   School May  20,  1912  437 

Steele    Medford    School Nov.  30,1910  437 

Dec.  8,  1911  437 

Stevens     Alberta     School April  1,1912  437 

Hancock     .....    .School July  5,1912  437 

Morris    Sewerage Oct.  11,1911  434 

Swift   Kerkhoven    School Mar.  8.  1912  437 

To.dd    Hewitt    School Sept.  1,1911  437 

Long    Prairie ....  Sewerage Sept.  1910  434 

Traverse    YVheaton    School Dec.  13,1911  438 

Wabasha    Lake    City Water  supply ....  July  7,  1912  417 

Mazeppa    School June  13,  1912  438 

Plainview     Water  supply.  ..  .Dec.  19,  1911  417 

Zumbro    Falls ....  Water  supply ....  May  17,1911  417 

Wadena    Wadena    Water  supply.  .  .  .  April  2,  1912  418 

Wadena    Sewerage Sept.  27,  1911  434 

April  2,   1912  434 

Waseca     District    Nk>.    43 .  .  School Sept.  27,  1910  438 

Waseca    School Jan.  8,  1911  438 

Washington     Alton     School Feb.  27,1911  438 

Dellwood    School Mar.  29,  1912  438 

Fairmont    Sewerage Jan.  12,  1911  434 

Aug.  1911  434 

Lake    Elmo School Mar.  23,1911  438 

District    No.    5... School June  6,1912  438 

Watonwan    No  inspections  in  this  county 

Wilkin    Andrea     School June  5,1911  438 

Breckenridge    ...  Water  supply.  ...  Nov.  11,  1910  418 

District    No.    75..  School Sept.  7,1911  438 

Wincna     District   No.    61.. School July  5,1911  438 

District    No.      1 .  .  School April  20,  1911  438 

Dresbach    Schcol May  16,1912  438 

Kellogg     School April  12,1912  438 

Winona     Water  supply Jan.  29,  1911  418 

Wright     Howard    Lake.  .  .  Water  supply June  20,  1911  418 

Yellow  Medicine.  Canby    Sewerage May   10-11,   '12  434 

Granite   Falls School June  4,1912  434 
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PART  I.— WATER  SUPPLY. 

INTRODUCTORY. 

The  water  supply  problems  upon  which  the  Engineering  Division  has 
reported  during  the  biennial  period  ending  August  1.  1912,  have  largelj 
related  to  improvemenl  of  existing  conditions,  Binee  practically  every  city 
and  village  in  the  state  <>i'  eight  hundred  inhabitants  or  over  has  a  water 
supply  system  alreadj  installed  which  is  satisfactorj  so  tar  as  quantity 
is  concerned.  In  several  cases,  advice  has  been  given  on  the  question  of  a 
new  supply. 

The  work  of  the  Division  of  Engineering  relating  to  quality  of  water  has 
consisted  of  the  examination  of  systems  with  a  view  to  detecting  construc- 
tion allowing  pollution  to  enter  the  supply,  with  recommendaions  tor  con- 
struction to  prevent  pollution  in  the  case  of  new  supplies,  the  probable 
dangers  of  various  plans  and  means  of  avoiding  them  being  considered;  the 
in  tallation  ><\  permanent  hypochlorite  plants,  and  the  setting  up  of  the  tem- 
porary hypochlorite  plant.  Since  April  12,  1912,  the  temporary  hypochlorite 
plant  has,  by  order  of  the  executive  officer  of  the  Board,  been  in  charj 
the  Laboratory  division.  The  collection  of  samples  of  water  is  at  present, 
by  order  of  the  executive  officer,  entirely  in  charge  of  the  director  of  the 
Laboratory  Division. 

The  work  of  the  Engineering  Division  is  limited  to  the  construction 
features.  General  advice  is  given,  with  approximate  estimates  of  cost.  De- 
tailed pfans  are  furnished  only  for  hypochlorite  plants  and  in  cases  of 
emergency. 

The  report  on  the  installation  of  the  hypochlorite  plant  at  Little  Falls 
is  given  in  full  to  show  the  form  of  report  and  the  work  done. 

AITKIN    COUNTY. 

Aitkir — .\  trip  was  made  t"  Aitkin  bj  a  representative  from  the  Laboratory 
Division,  in  compliance  with  a  requesl  from  the  local  health  officer.  The  present 
water  supi.lv  is  from  Mud  River.  On  the  findings,  the  river  supply  was  recom- 
mended  in   be   abandoned   .ma   a    four-inch   to  eight-inch  artesian   well   was   r n- 

i    by    tif    Engineering    Division.      Further    assistance    in    ease    construction 
should   i i.     (See  Laboratory   Report,  page  336.) 

ANOKA    COUNTY. 

Anoka — In    February,  1911.  a   typhoid  epidemic  prevalent    in   Anoka   was  investi- 
i  uvlsion,   wl  an  >\   to  be  due   in   part    to  pol- 

luted   public    water    supply.      (S  i  I    of    Epidemiological    Dh  •     24"  I 

Upon    request     tl  rholorite   plant   was    installed   o  iary    22. 

1911.     Samples  of  v     I  ollected   al  ting,   and  showed 

the  polluted  condition  of  the  raw    water  and   the  absence  of  danger  In  the  I 
water      tSei  Report,   page  336,  and   i  sport   ol   the   Division  of  Epidemi- 

ology, page  240.) 

Anoka  has  since  decided  to  abandon  the  Rum  river  ns  a  so-urce  of  supply  in 
favor  of  artesian  wells  Information  in  regard  to  an  artesian  supply  was  furnished 
upon   request. 

BLUE     EARTH     COUNTY. 

Madison    Lake — The    vlll  requested    aid    In    the   Installation   of   a    new 

water  supply.      An    Inspector   visited    the   village   on    November    1,    1910,   and   made 
certain    recommendations  In   regard   to   the  location   of  the   well,   which   wen 
curred    In   bj    the  consulting   engineer  employed   by   the   village. 

BROWN    COUNTY. 

New    uim — On   request    of   the   health   oftlcer,   an    examination   of   the   existing 

water  Bupply  was  made      Studies  for  an  additional  supply  for  the  city   were  made 

and  various  Bources  of  supply  were  found  available.     A  careful  survej   to  determine 

elative   coBts  of  these   supplies   was   recommended.     Filtered   Minnesota   rivei 

water  seemed   lo  bi    mosl  economical.     (See   Laboratory    Report,   p 
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CARLTON    COUNTY. 

Cloquet — A  trip  to  ('loquet  was  made  upon  request  from  the  health  officer,  to 
examine  reservoirs  recently  repaired.  Samples  of  water  were  collected.  (See 
Laboratory  Report,  page  336.)  A  subsequent  examination  was  made  in  COftn- 
pliance  with  a  request  from  the  health  officer.  The  reservoirs  were  found  in 
good  condition,  and  samples  of  water  were  collected.  (See  Laboratory  Report, 
page  336.)  A  connection  exists  between  the  city  mains  and  those  of  lumber 
companies,  this  arrangement  being  for  fire  protection.  Storage  of  water  wan 
recommended  to  obviate  the  pumping  of  river  water  into  the  mains  from  the 
lumber  companies'  supply.  The  present  arrangement  may  be  the  cause  of  a  seri- 
ous  epidemic. 


GOODHUE   COUNTY. 


Kenyon--<)n  November  .">.  1910.  a  representative  of  the  P^ngineering  Division 
visited  Kenyon  for  the  purpose  of  examining  and  collecting  samples  from  the 
existing  water  supply  and  also  from  a  drilled  well  belonging  to  the  <\.  M.  &  St. 
P.  R.  R.  The  recommendation  was  made  that  a  drilled  well  be  constructed  for 
the  city  supply  and  that  the  present  source  be  abandoned.  (See  Laboratory  Re- 
port, page  336.) 

Red  Wing — The  health  officer  requested  suggestions  in  regard  to  cleaning  the 
reservoir  and  water  mains  preparatory  to  changing  the  city  water  supply  from 
river  water  to  artesian  water.  An  inspector  visited  Red  Wing,  and  gave  direc- 
tions for  disinfection  with  hypochlorite.  Samples  of  water  were  collected  for  an- 
alysis    (See   report   of  the   Laboratory   Division,    page  336.) 

HENNEPIN    COUNTY. 

Excelsior — Excelsior  was  visited  at  the  request  of  two  of  the  council  members. 
A  lecture  was  given  in  the  village  hall  on  the  local  situation  February  21,  1912. 
Estimates  of  cost  were  given  and  methods  of  procedure  outlined.  The  various 
sources  of  supply  were  compared  and  the  village  was  advised  to  employ  an  en- 
gineer  to  draw   detailed   plans. 

ITASCA  COUNTY. 

Calumet — The    village    water    supply   was    examined    June    23.    1911,    on    request 

from  the  health  officer.  The  water  was  found  to  have  a  strong  sulphide  odor 
and  also  to  be  open  to  contamination  through  an  opening  about  the  suction  pipe. 
Detail  instructions  were  given  for  construction  to  prevent  further  contamination. 
(See   Laboratory   Report,   page   336.) 

Coleraine  —  An  inspector  visited  Coleraine  on  September  21,  1910,  and  exam- 
ined the  water  supply  and  collected  samples  from  five  sources, — aj  spring  on  the 
shore  of  Trout  Lake;  a  spring  located  near  the  first  spring,  both  being  op<'i>  to 
contamination;  the  water  from  Trout  Lake,  used  in  the  washing  plant,  which  was 
open  to  contamination:  dug  and  driven  well  at  washing  plant,  possibly  contam- 
inated by  surface  water;  and  the  city  supply  of  Coleraine,  taken  from  a  mine  drift. 
The  city  supply  was  apparently  of  good  sanitary  quality.  It  was  recommended 
that  a  (1  liven  well  be  provided  for  the  use  of  the  people  at  the  washing  plant. 
(See   report    of  Laboratory  Division,    page   336.) 

Marble — An  epidemic  of  dysentery  and  typhoid  fever  reported  to  the  Division 
of  Epidemiology  caused  an  investigation  to  be  made  August  5-8.  1910,  of  the 
various  water  supplies  of  Marble.  In  tne  Marble  hotel,  a  cess  pool  was  found 
which  periodically  overflowed  into  a  well  from  which  water  was  served  on  the 
hotel  table.  The  well  was  disinfected  and  the  hotel  proprietor  warned  to  obtain 
the  water  supply  elsewhere.  In  another  case,  it  was  found  that  the  man  dis- 
tributing spring  water  originally  good  was  also  engaged  in  the  business  of  cleaning 
out  cess  pools  and  privies.  Other  deep  well  supplies  were  examined  and  found 
satisfactory.  The  Health  Officer  was  informed  of  the  results  of  the  investigation, 
in  which  the  Division  of  Epidemiology  co-operated.  So  far  as  is  known,  the  source 
of  water  supply  at  the  hotel  was  not  changed.  Since  this  investigation,  a  public 
water  supply  and  a  public  sewer  system  have  been  installed.  (See  Laboratoi-y 
Report,  page  336.) 

Pokegama    Dam — On   request  of  Major  F.   R.   Shunk,  U.   S.   A.,  on  December  23, 

1910,  an  investigation  was  made  by  the  Laboratory  Division  and  a  well  at  Po- 
kegama Dam  was  found  to  have  unsanitary  surroundings.  Recommendations  were 
made  for  proper  construction.      (See  report  of  the  Laboratory  Division,  page  336.) 

KOOCHICHING  COUNTY. 

International  Falls — A  typhoid  fever  outbreak  at  International  Falls  in  October, 

1911,  was  found  to  be  caused  by  the  water.  (See  report  of  the  Division  of  Epi- 
demiology, page  243.)  The  emergency  hypochlorite  plant  was  set  up  and  later 
a  permanent  plant,  which  was  put  into  operation  December  1,  1911.  This  wIRs  the 
first   permanent  hypochlorite  plant   installed  under  the  direction  of  this  Board. 
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LAKE    COUNTY. 

Two  Harbors — In  the  Third  Biennial  Report  of  the  Stat.-  Board  of  Health 
(1909-10)  on  page  -•"'*>.  relative  to  the  water  supply  of  Two  Harbors,  the  state- 
ment was  made  that  the  water  Bupply  was  dangerous  on  account  .>t  sewage  dis- 
charging Into  Lake  Superior  a  short  distance  from  the  waterworks  intake.  A 
hypochlorite  planl  was  recommended  for  treating  the  water,  but  it  was  not  con- 
structed. Tin-  attention  of  the  city  authorities  was  called  to  tin-  danger  to  which 
they  were  exposed,  mi  several  occasions,  by  the  Executive  Officer  of  the  Board. 
In  February,  1912,  tin-  st.it.  Board  of  Health  was  Informed  that  a  typhoid  epi- 
demic was  raging  in  Two  Harbors.  The  emergency  plant  was  Bhipped  and  put 
Into  operation  on  February  29,  under  the  direction  of  the  Engineering  and  Lab- 
oratory Divisions.  (See  report  of  the  Laboratory  Division,  page  336. J  Tin-  epi- 
demic was  suppressed.     (See  report   of  tin-  Epidemiological   Division,   page  214.) 

LYON    COUNTY. 


tin'  well  was  being  cleared  out.  December  I:',  an  inspection  was  made  and  sam- 
ples of  will  watei  and  water  from  Lake  Sigel  were  collected,  ami  sent  to  th< 
Laboratory  Division  for  analysis.  (See  report  of  the  Laboratory  Division,  pag< 
336. ' 

N.ARTIN    COUNTY. 

Fairmont — in  September,  1910,  the  health  officer  of  Fairmont  asked  for  advice 
in  constructing  an  intake  and  a  water  filter  for  the  public  water  supply.  Refer- 
ences fir  reading  were  Bent,  and  on  January  12,  1911,  an  Inspection  of  the  works 
was  made.  Samples  of  water  were  collected  and  Bent  t..  tin-  Laboratory  Division 
I'm-  analysis.  (See  reporl  of  tin-  Laboratory  Division,  page  336.)  The  proposed 
construction  was  abandoned,  as  recommended.  Tin-  city  was  advised  to  install 
a    Miter  plant    .it"  standard  construction  "i    t.i  use  artesian  water. 

MORRISON    COUNTY. 

Little  Falls  April  :■:;.  1912,  tin-  manager  of  the  Little  Kails  Water  Power  Com- 
pany requested  Information  in  regard  t"  a  hypochlorite  plant  for  the  disinfection 
of  water  supplied  to  Little  Kalis.  Tin-  Engineering  Division  made  plans  for,  and 
installed   a   permanent   hypochlorite   plant.     Tin-   following   report   is   representative 

of    this    .-lass    of   work: 


REPORT     ON      INSTALLATION      OF     PERMANENT      HYPOCHLORITE     WATER 
DISINFECTING    PLANT    AT    LITTLE    FALLS,    MINNESOTA,    JULY    6,    1912. 

J.   A.  Childs. 

History. 

Apiil   :'::.    1912     Mr.   T.   •'.   Gordon,   General   Manager  of   the   Little   Kails    v 
Power    Company,    tin-    corporation    supplying    water    to    tin-    City    of    Little    Flails, 
.-ailed  at   th.-  office  of  the  Engineering  Division  for  information  regarding  the  con- 
struction of  a  permanent   hypochlorite  plant   for  disinfecting   tin-   water  suppled   to 
the   city. 

April  -'7.  1912  Mr.  Bass  visit.-d  Little  Falls  for  tin-  purpose  ...f  gathering  nec- 
essary data  on  which  to  base  the  design  of  tin-  plant. 

May  21,  1912-  Plans  completed.  Mixing  tank  and  regulating  keg  constructed 
and  Bhipped,  and  storage  barrels  painted  with  a   bituminous  paint. 

May  28,  1912-  Writer  visited  Little  Falls.  Gave  directions  as  to  placing  mixer 
ami  storage  barrels;  checked  up  list  ..i   piping  and  valves  to  be  or. it-red. 

June  10-11,  1912  Piping  and  valves  fitted,  motor  ami  regulating  k.-i;  s.-t  up 
under  the  personal  supervision  of  tin-  writer.     Gave  directions  as  to  painting  ami 

tapping    supply    main. 

June  27-29,  1912  Writer  again  vjsited  Little  Kails,  adjusted  regulating  keg, 
ha.i  feed  pipes  connected  with  Buctlon  mains  of  pumps  and  instructed  attendants 
as  to  operation  of  the  plant. 

Description   of    Plant. 

'i'ii.-  plant  consists  of  mixing  tank  an.i  motor,  three  storage  barrels,  regulating 
ke«.  Boa!  valve,  water  seal  box  to  prevent  air  from  entering  suction  mains,  nec- 

.'ssary    vah  ,-s   and    piping. 

Tin-  plant  has  been  carefully  constructed,  painted  whit"-,  making  a  verj  neat 
appearance. 
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FIG.    1— LITTLE    KALES.    HYPOCHLORITE    PLANT. 
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FIG.    2     LITTLE    FALLS,    WEIGHING    DEVICE    FOR    HYPOCHLORITE. 
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The  new  features  of  this  plant  are: 

1.  Crosses  and  plugs  used  exclusively  at  all  right  angle  bends  on  pipes  carry- 
ing hypochlorite  solution.     Object — easy  cleaning  of  pipes  if  clogged. 

2.  Emergency  feed  pipe  from  regulation  keg  by  means  of  which  amount  of 
hypochlorite   solution   added   may   be   increased   in    case   of   fire. 

3.  Piping  system  connected  with  pressure  system  in  such  a  way  that  any 
solution  pipe  in  system  may  be  flushed  out  with  water  under  pressure. 

4.  Clean   out    pipes   provided   for   mixer  and   storage   barrels. 

Cost. 
The    cost    of    this    plant    was    about    J230. 

Water   Pumped. 

The  pumps  were  operating  at  the  time  of  Hie  writer's  last  visit  at  the  fol- 
lowing rates,   allowance  being  made   for  slip: 

Triplex  pump:  3'4  R.  P.  M.  About  450  gallons  per  minute,  or  about  050,000 
gallons   per   day. 

Horizontal  duplex:  2:1  R.  P.  M.  About  450  gallons  per  minute,  or  about  650,- 
000  gallons  per  day. 

The  pumps  are  each  delivering  approximately  the  same  amount  of  water  per 
day,    a    total    of   about    1,300,000    gallons    per   day. 

Operation. 

Charge — S  pounds  of  hypochlorite  to  90  gallons  or  mixer  of  water.  Mix  ten 
minutes.      Allow    to    settle   six    hours   and    draw   off   into   storage   barrels. 

Regulating  keg  set  to  feed  hypochlorite  solution  to  each  pump  at  the  rate  of 
450  cubic  centimeters  per  minute,  or  a  total  of  900  c.  c.  of  solution  per  minute 
to   total   water  pumped. 

Plant  recharged  every  six  hours.  Thirty-two  pounds  per  day  of  hypochlorite 
used,  being  about  one  part   per  million  of  available  chlorine. 

Summary    ar.d    Conclusion. 

The  plant   was  completed   and   put   into  operation  June  28,  1912. 

The  plant  is  now  in  shape  to  be  tested  by  the  Laboratory  Division  in  order 
that   the  correct   amount   eif  hypochlorite   may  be  added  for  best   results. 

T.  C.  Gordon.  Little  Falls,  is  geneial  manager  of  the  Little  Falls  Water  Power 
Company.     The  plant   is  owned  and  operated  by  this  company. 

Dr.   Norman  M.   Chance   is  the  local  health  officer. 

MOWER    COUNTr. 

Dextei — On  February  12,  1911,  advice  was  asked  in  regard  to  making  use  of 
a  certain  well  for  public  water  supply.  An  offer  of  assistance  was  made  and  ac- 
cepted, but  t lie  improvement  was  voted  down  at  the  election,  and  no  field  inves- 
tigation was  made. 

OTTERTAIL    COUNTY. 

Fergus  Falls — In  October.  1910,  the  Sewer  Committee  asked  advice  in  regard 
to  a  water  supply  and  ice  supply.  The  ice  supply  was  taken  from  the  river  below 
a  point  where  several  privies  and  refuse  dumps  were  located  on  the  bank.  An 
inspection  was  made  on  November  19.  1910,  and  the  sanitary  surroundings  of  the 
ice  field  reported  to  be  very  bad.  Another  inspection  December  31,  1910,  showed 
that   ice  cutting   had   been   stopped   by   the  local   health    officer. 

The  water  supply  from  the  Red  river  was  recommended  to  be  treated  with 
hypochlorite.     A   plant  has  since  been  installed. 

PENNINGTON    COUNTY. 

Thief  River  Falls — An  examination  of  the  source  of  the  city  water  supply  was 
made  In  March,  1912.  The  supply  is  from  a  drilled  well.  There  is  also  an  emerg- 
ency fire  intake  leading  from  Red  Lake  river,  which  at  this  point  is  polluted.  The 
Superintendent  of  the  Waterworks  was  informed  of  the  ease  with  which  this  water 
could  be  treated  with  calcium  hypochlorite  in  case  it  was  necessary  to  use  it,  and 
advised   that  a  plant  be  constructed  and  kept  in   readiness  for  emergencies. 
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POLK    COUNTY. 

Crookston — Upon  request    "f  the   Board  of   Education  and   the  health 
Crookston,    information    was    furnished    on    the    hypochlorite    treatment    of    water. 
The  managei    of  the  Water  company  visited  the  office  of  the   Engineering   Division 
of   the    Board    in   January,    1911,   and    made   arrangements   for   the   installation   of   a 
plant,     a  hypochlorite  planl  was  installed  under  tin-  supervision  of  neerlng 

Division  and  has  been  in  constant  us.-  ever  since.  I  s.-<-  Laboratory  Report,  page 
338,   foi    results.) 

RICE    COUNTY. 

Northfield — <  m  January  12,  1911,  the  health  officer  of  Northfield  requested  an 
examination  of  the  existing  water  supply.  An  inspection  was  made  on  Januars 
14.  Samples  of  the  water  were  collected  for  analysis  by  the  Laboratory  Division. 
(See  report  of  the  Laboratory  Division,  page  388.)  li  was  found,  ihat  a  sand 
catcher  between  the  well  and  the  pumps  had  an  overflow  to  the  Bewer,  similar  to 
that  at  Mankato  which  caused  the  fatal  epidemic  there.  This  fact  was  empha- 
sised In  the  report  upon  the  supply.  So  far  as  is  known,  the  condition  has  not 
been  rectified. 

ROCK    COUNTY. 

Luverne — The  Superintendent   of  Waterworks,  on  April   20,   1911,   requested  ad- 
to  the  removal  of  iron  from  the  city  water  supply.     After  having  conferred 
with  the  Laboratory    Division,  the  Engineering   Division  prepared  preliminary  plans 
and  estmates  of  cost  for  an  iron  removal  plant.     The  cost  was  estimated  at 
The  Improvement   has  nol   been  made. 

ST.    LOUIS   COUNTY. 

Aurora — a  request  was  received  on  February  8,  1911,  from  the  health  officer 
of  Aurora   as   to  the   best    means   ol    prot  city    from   creek   watei    which 

would  have  to  be  used  during  temporary  repairs  to  the  village  well.  The  emerg- 
encj  hypochlorite  plant  was  called  t"  the  attention  of  the  village  authorities,  and 
suggested  for  use,  but   the  offer  was  not   taken  advantage  of. 

Ely — On  November  28,  1910,  the  water  purification  plant  at  Ely  was  inspected 
and  samples  o<  water  were  collected.  (See  report  of  the  Laboratory  Division, 
page  338.1  Recommendations  were  made  for  a  change  of  sand  and  the  instal- 
lation of  a   hypochlorite   planl    in   order  to   effect   certain  advantages  of  operation. 

Hibbing — An  Inspection  of  the  hypochlorite  plant  installed  in  June.  1910,  was 
made  on  September  22,  1910.  Samples  of  water  were  collected  and  analyzed  by 
the  Laboratory  Division.  (See  report  of  the  Laboratory  Division,  page  338.) 
The   plant    was   found   to   be   operating   satisfactorily. 

Mitchell  ''n  November  22,  1910,  a  representative  of  the  Engineering  Division 
visited  .Mitchell  and  examined  a  new  well  constructed  by  the  D.,  M.  A:  N.  R.  R. 
for  the  use  of  employes  at  Mitchell.  The  well  was  found  to  be  In  good  sanitary 
condition.     (See  Laboratory  Report,  page  - 

Mt.  Iron  <  »n  June  24,  and  July  15,  1911,  a  representative  of  the  Engineering 
Division  visited  Mi.  Iron  tor  the  purpose  of  collecting  sample*  of  water  used  as 
the  city  Bupply,  which  was  pumped  from  an  abandoned  mine  shaft.  Tic  water 
had  a  disagreeable  odor  and  was  open  to  contamination,  it  was  recommended 
that  the  hypochlorite  treatment  he  used  and  that  as  soon  as  feasible  a  new  sup- 
ply he  obtained.     (See   Laboratory    Report,  page  338) 

St.  Louis  County  Sanatorium — In  1910  the  Engineering  Division,  upon  request, 
sent  a  representative  to  the  site  of  the  St.  Louis  County  Sanatorium  to  study 
sources  of  water  supply.  Three  possible  sources  were  studied,  ami  recommenda- 
tions wen  made  to  tie-  Commission  so  that  they  could  still  further  carry  on  the 
investigation.  Estimates  of  approximate  costs  were  furnished  and  the  Commission 
was  assisted  in  obtaining  the  services  of  an  engineer.  A  successful  ground  water 
supply  sufficient  for  present  needs  was  found,  although  the  cost  has  men  con- 
i  ble. 

Villa  Scholastica.  Duluth — The  epidemiologist  of  the  city  of  Duluth,  in  March. 
1911,    asked    for   an    examination    of    the    \arioiis    water   supplies   of    Villa    Scholastica. 

an  educational  institution  iii  Duluth.  An  examination  of  the  ground  was  made  by 
a  represent  a  t\e  of  the  Engineering  l>i\ision  on  April  11,  1911,  and  a  spring  water 
supply  was  recommended. 
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SCOTT   COUNTY. 

Shakopee- -On  December  5,  1910,  an  investigation  was  made  of  a  private  well 
and  samples  of  the  water  taken.  The  water  was  complained  of  on  axjcountj  of 
an  oily  odor  and  taste.  The  recommendation  was  made  that  the  well  he  aban- 
doned.    (See   Laboratory   Report,   page  338.) 


WABASHA    COUNTY. 


WADENA   COUNTY. 

Wadena — On  request  of  a  council  member,  a  lecture  was  given  before  the  mem- 
bers of  the  City  Council  and  the  Commercial  Club  on  the  improvement  of  the 
waterworks  and  the  establishment  of  a  sewerage  system  for  the  village.  The 
existing  water  supply  is  taken  from  a  shallow  aug  well  about  thirty  feet  in  depth. 
Indications  were  that  the  underground  water  here  flowed  from  south  to  north,  so 
that  the  water  taken  from  the  well  had  previously  passed  under  the  village,  in 
which  many  cess-pools  were  located.  Previous  examinations  of  this  water  supply 
by  the  Laboratory  Division  had  shown  contamination  at  certain  times.  It  was 
recommended  that  improvements  be  made  in  the  near  future,  both  to  protect  the 
quality  and  to  increase  the  quantity  of  this  water  supply. 

WILKIN    COUNTY. 

Breckenridge — A  hypochlorite  plant  was  recommended  by  the  Board  to  sup- 
plement a  rapid-sand  filtration  plant  already  installed.  Plans  for  such  a  plant 
were  prepared,  but   a  more   expensive  plant    from   a   filter  company   was  installed. 

WINONA    COUNTY. 

Winona — The  secretary  of  the  Board  of  Municipal  Works  of  Winona  asked  for 
information  in  regard  to  a  hypochlorite  plant  for  the  treatment  of  the  public  water 
supply.  On  January  29,  lltll.  samples  of  the  different  sources  were  taken  for  an- 
alysis. (See  report  of  the  Laboratory  Division,  page  33N.)  Further  information 
was  given  personally  to  the  waterworks  superintendent  at  this  time  in  regard  to 
the   hypochlorite  plant. 

WRIGHT    COUNTY. 

Howard  Lake — On  June  7.  1911,  the  health  officer  requested  advice  on  the  dis- 
posal of  waste  from  the  creamery.  On  June  20  an  investigation  was  made.  The 
water  supply  for  the  village  was  found  to  be  from  Howard  Bake,  which  was  pol- 
luted.     Jt    was    recommended    that    the   water  he   filtered   before   use. 

SUMMARY. 

Trips  of  field  inspection — 3S. 
Advice  by  correspondence  only — 6. 
Emergency  hypochlorite  plants  set  up — 3. 
Permanent  hypochlorite  plants  installed — 4. 
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PART  II.— SEWERAGE. 

Requests  from  municipalities  tor  advice  in  regard  to  proposed  Bewerage 

systems,  in  regard  to  proposed  disposal  works  on  existing  systems,  and  in 
regard  to  complaints  of  nuisances  at  outlets  or  along  the  line  of  sewer 
pipes,  have  constituted  the  greater  part  of  this  work. 

There  have  heen  forty-seven  problems  handled,  the  most  extensive  be- 
5ng  at  Duluth.  Chisholm,  Willmar,  Ortonville  and  Ely,  involving  new  con- 
struction. At  Pipestone,  the  most  interesting  investigation  of  a  nuisance 
was  made,  and  in  passing,  it  may  be  said  that  it  is  but  one  of  twenty-five 
sewage  disposal  plants  in  the  state  that  need  more  careful  supervision  than 
they  are  now  receiving. 

A  number  of  requests  have  been  received  tor  plans  for  small  house  and 
institutional  sewage  disposal  tanks  and  filters.  As  an  examination  of  the 
site  would  often  involve  a  long  journey  and  the  drawing  of  plans,  making 
the  expense  of  investigation  nearly  equal  to  the  cost  of  construction,  the 
division  has  prepared  standard  plans  as  follows: 

(1)  House  sewage  disposal  plant;  ( L' )  Small  school  or  institutional 
p'ant;    (3)    Large  school  or  institutional   plant. 

The  plans  for  sewage  disposal  at  state  institutions  have  been  sub- 
mitted for  approval  to  this  division,  as  follows:  Anoka.  Walker,  Willmar.  In 
one  case,  that  of  Willmar,  the  advice  of  this  division  was  followed. 

It  is  desirable  here  to  call  attention  to  a  very  important  feature  of 
sewage  disposal  plants.  They  need  skilled  supervision  in  order  to  do  the 
work  they  are  designed  to  do.  They  are  not  automatic.  Unfortunately, 
there  is  a  general  impression  that  they  are  automatic,  that  they  are  of 
the  same  nature  as  the  pipes  in  which  the  sewage  flows,  that  is,  they  may 
be  left  alone  until  some  stoppage  occurs  and  then  may  be  easily  repaired. 
Cities  and  villages  that  neglect  to  keep  sewage  disposal  plants  in  condition 
are  pursuing  the  most  expensive  course.  There  should  be  in  each  case 
some  person  charged  with  the  responsibility  of  these  plants,  who  should 
know  of  the  fact  of  the  State  Hoard  of  Health's  interest  in  the  plant  and 
ability  to  inform  him  on  points  of  operation.  Regular  inspections  of  such 
plants  are  now  being  made.  The  report  on  the  inspection  of  the  Pipestone 
plant  is  given  in  full. 

Attention  is  here  called  to  the  fact  that  in  many  small  cities  where  some 
treatment  o(  the  sewage  is  desirable,  thai  combined  sewers  or  those  large 
enough  to  take  both  bouse  Bewage  and  storm  water  are  often  recommended 
where  their  construction  is  extremely  expensive  anil  not  adapted  to  the 
local  situation.  The  most  striking  instance  of  this  is  found  in  the  city  of 
Duluth,  where  the  State  Hoard  of  Health  through  co-operation  with  a  body 
of  citizens  indicated  the  design  for  a  separate  sewer,  since  built  bj  the 
city  engineer,  and  saved  the  city  of  Duluth  something  over  $100,000.  In 
other  cases,   smaller  but    considerable  sums   have   been    saved. 

in  a  number  of  instances,  citj  engineers  and  consulting  engineers  have 
obtained  extended  consultations  at  the  office  of  this  division,  some  preparing 
plans  in  this  office  during  a  Btaj  of  a  week  or  more,  under  the  general  direc- 
tion and  criticism  of  the  division.  In  this  way,  they  have  been  enabled  to 
gain  information  in  regard  to  design  that  they  could  obtain  in  no  other  a  ay 
than   by  consulting  engineers  in   New   York   or  Chicago,  or  by   takig  posl 
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graduate  courses  in  a  university.  The  works  which  they  have  so  designed 
will,  however,  need  constant  care  to  be  successful  and  efficient. 

It  has  been  the  policy  not  to  interfere  with  the  practice  of  engineers 
engaged  in  private  practice,  but  to  give  advice  and  information  freely  to 
all.  In  one  case,  however,  that  of  the  St.  Louis  County  Tuberculosis  San- 
atorium, complete  plans  and  specifications  were  prepared  for  a  sewage 
disposal  plant,  as  the  sanatorium  board  in  charge  was  unable  with  the  funds 
they  had  to  complete  their  work.  The  said  board  employed  an  engineer 
:o  design  the  water  works  system,  and  with  his  consent,  the  division 
performed  the  work  for  this  public  institution.  With  this  single  small 
exception,  applicants  have  been  referred  to  consulting  engineers  for  de- 
tailed plans  and  specifications. 

It  has  been  the  history  of  sewerage  systems  that  need  for  drainage 
of  the  soil  has  preceded  the  need  for  house  waste  disposal.  In  a  number 
of  instances  in  Minnesota  noticed  by  this  division,  pipe  systems  have  been 
laid  in  the  streets  with  the  object  of  removing  the  water  from  the  ground 
and  keeping  the  basements  dry.  Even  though  ordinances  have  in  some 
instances  been  enacted  to  prevent  house  sewerage  connections,  these  have 
been  later  made  under  special  permits.  This  practice  has  nearly  always  led 
to  complications  as  the  construction  methods  in  the  two  systems  are  differ- 
ent. History  repeats  itself  and  the  information  collected  by  this  division 
has  a  money  value  to  cities  and  villages  contemplating  construction. 

ANOKA    COUNTY. 

Anoka — Several  investigations  were  made  by  the  Engineering  Division  from 
February  27  to  March  1.  1912.  to  establish  facts  connected  with  the  pollution  of 
the  Rum  river  by  the  city  of  Anoka.  The  city  of  Minneapolis,  through  its  city 
attorney,  entered  a  complaint  to  the  State  Board  of  Health  against  this  pollution. 

This  case  brings  up  in  a  very  striking  way  the  problem  of  prevention  of  stream 
pollution.  The  Mississippi  river  as  it  flows  through  the  state  is  the  source  of 
public  water  supply  for  several  hundred  thousand  persons.  It  is  also  the  place  of 
disposal  of  the  sewage  above  the  principal  intakes  for  public  water  supplies  of 
thousands  of  persons,  most  of  whom  are  living  in  communities  supplied  with 
sewerage  systems  more  or  less  extensive;  many  others  run  sewage  into  the  river 
from   private  houses   and  from  manufacturing  plants. 

The  city  of  Minneapolis  is  the  farthest  municipality  clown  stream  taking  water 
from  the  river  for  public  use  and  as  it  has  such  a  relatively  large  population  and 
must  take  its  water  from  the  river,  and  as  the  cities  above  are  polluting  it,  tne 
question  arises  to  what  extent,  if  any,  should  such  pollution  be  allowed  to  con- 
tinue. The  state  law  is  very  explicit  on  the  point.  No  pollution  may  be  allowed. 
As  a  matter  of  fact,  no  attempt  whatever  had  been  made  to  prevent  pollution 
until  the  city  of  Minneapolis  complained  of  the  sewage  of  the  city  of  Anoka. 

There  is  a  great  difference  in  the  point  of  view  of  these  two  communities  in 
question,  and  it  is  the  typical  differences  between  any  two  communities  similarly 
located.  The  community  on  the  upper  reaches  of  the  river  claims  that  it  needs  a 
sewer  system  for  both  the  protection  of  the  health  of  its  own  citizens  and  for 
their  convenience,  and  that  since  water  is  necessary  to  a  sewerage  system,  and  it 
must  run  down  hill,  the  sewage  must  finally  And  its  way  to  the  river.  It  further- 
more claims  that  it  is  very  costly  and  difficult  to  keep  out  all  pollution  and 
since  some  must  occur,  it  is  necessary  for  the  city  below  to  protect  itself  by 
purifying  the  water  it  uses,  which  is  a  relatively  easy  thing  to  do,  and  can  be 
done  with  certainty.  And  still  further,  since  this  purification  is  as  effective  with 
water  considerably  polluted  as  with  water  only  slightly  polluted,  the  question  of 
sewage  purification   is   relatively  unimportant. 

The  city  down  stream  has.  by  sad  experience,  come  to  realize  the  great  danger 
of  polluted  water,  but  at  the  same  time,  on  account  of  the  general  apathy  to 
human  suffering  when  it  is  the  result  of  slow  rlisea.se  and  not  accident,  it  has 
allowed  itself  to  continue  using  such  water,  and  has  insisted  that  its  rights  to  the 
use  of  such  water  as  flowed  past  its  own  shores  included  the  right  to  such  water 
in   a   pure   state.     The   law   of   the   land  is  constructed  on   this  principle. 

The  actual  result  has  been  the  neglect  of  law  and  loss  of  life.  The  important 
thing  is  to  prevent  loss  of  life  and  if  the  present  law  is  not  operative  in  this  di- 
rection, we  should  have  one  that  is.  Such  a  law  should  recognize  the  necessities 
of  both   the   upper  and   lower  communities  and  also   the  physical  limitations   of  the 
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situation.  It  is  evidently  Impossible  to  stop  all  pollution  and  hence  the  lower  city 
must,  in  order  to  protect  the  lives  of  its  citizens,  purify  the  water  used  by  them 
The  law  should  require  every  community  to  supply  pur.'  and  healthful  water  to 
its   citizens. 

■With    this  principle  granted,   a   law   could  providing   for  the  estab- 

lishment  and   maintenance  of  a    standard   of  purity   for   each   Btream,   based  upon 
a   reasonable  and  enforceable  requirement   to  be  established  by  the  State  Bo 
Health.     No   two  streams   would   necessarily  have  the  same  Btandard.     It   may  be 
that   conditions  would  arise  which  would   necessitate   changes  in  the  standards  of 
purity   from    time    to   time   and    the    Board   of    Health   should   have   power   to   vary 
them  according  to  the  necessities  of  each  case.     Only  In  this  way,  that  is  by 
ing  the  most  emphasis  on  the  requirement  for  pure  water  for  domestic  use. 
than  on  absolute  non-pollution  o  the  public  health  be  best  protected. 

(bee  report  of   the   Laboratory   Division   i<>r  results  of  sanitary  survey.) 
Anoka  Asylum — The  addition  of  several  cottages  to  the  State  Asylum  at  Ano<<a 
9tructlon   of   a    new    sewerage    Bystem.     The   State   Board    of 
Control  asked  the  State   Board  of  Health  for  the  approval  of  a  certain  project  for 
disposal.     Certain  general  requirements  were  laid  down  by  the  State  Board 
of   Health   which    were   followed.      The   final    plans   for    this    plant   were   submitted   to 
ite   Board   of  Health   on   February   20,    1912,    and  showed  an  Imhoff   tank,   a 
sand  filter  and  a  hypochlorite  disinfecting  plant.     The   sard   niter  was  constructed, 
contrary  t"  •    of  the  Kngineering  Division  of  tne  Board,  who  recommended 

a  percolating  filter 

BECKER    COUNTY. 

Detroit — August  18,  1911,  a  request  was  made  by  the  city  clerk  to  investigate 
a  complaint  that  the  effluent  of  the  city  septic  tank  was  creating  a  nuisance.  The 
tank  and  surroundings  were  inspected  on  September  12.  The  tank  was  nearly  full 
Of   sludge  and   In    need   of  cleaning.     The   -  n    through   the  contained   sludge 

in  a  narrow  channel  and  upon  flowing  from  the  tank  was  rather  offensive.  The 
ground  adjacent  to  the  tank  was  used  as  a  city  dump  and  the  refuse  was  burned 
at  intervals.  The  odors  from  the  burning  refuse  were  considerably  more  offensive 
than  those  from  the  effluent  of  the  tank.  It  was  recommended  that  the  effluent 
of  the  tank  be  run  in  a  pipe-line  to  the  shore  of  Lake  St.  Clair,  which  had  re- 
ceded some  hundreds  of  feet   since  the  tank  was  constructed. 

Frazee — The  health  officer  of  Frazee.  on  May  23,  1911,  requested  plans  for  a 
septic  tank  for  general  use.  a  plan  for  a  tank  for  the  treatment  of  house  sewage 
was  made  and   forwarded   to   him   to  provide  for  the  conditions  described. 

BELTRAMI    COUNTY. 

Bemidji— on  August    16,    1910,   the  health  officer  of   Bemidjl   requested  advice  re- 
garding a    Beptic   tank   which   the   city   proposer!   to   install.     The    Northern   Pacific 
Railway,  also,   because   the  tank   was   to  be  located   near  its  property,   was  an   in- 
1    party.      Mr.    M.    1  >.    Stoner,    the  city  engineer,   visited   the  office  of   the   En- 
gineering  Division   and   was   advised   to   build   an   Imhoff   tank   instead   of  a  Beptic 
lank.     Plans  for  a  septic  tank  were  prepared,  which  were  r<  ■ 
capable  of  giving  good  results  if  the  tank  were  properly  constructed  and  op 
The    tank    was    constructed    in    freezing    weather,    and    the    concrete    later    partially 
disintegrated.     <  >n  June  15,   1911,  an  Inspection  was  made.     Later  the  city  engineer 
wrote  for  Information  In  regard  to  septic  tanks  and  other  methods  of  sewage  dis- 
posal,  which  was  furnished,  together  witl  es  to  literature  on  the  subject. 
tank  was   Inspected  again  on    December   1,  1911.     In  April,   1912,  a  further  re- 
from    the   cfty   engineer   regarding   the   operation   ,,f   the   tank   was   received, 
duly    answered,    and    the    advantages    of    tne    Imhoff    tank    for    this    locality    again 
pointed  out.     No  action  has  been  taken  by   the  citj    to  date. 

BIG    STONE    COUNTY. 

Ortonviile— The  city  ch-rk  of  Ortonvllle  on  September  12,  1910,  asked  for  advice 
rning    the   installation    of   a    sewerage   system    In    that   city,      ortonviile   was 
visit'  d   oti   September  26,   and   an  examination  of  the  ground   was   made.     Recom- 
mendations were  made  in   regard   to  a   sewerage  Bystem,  and  for  the  employment 

of  an  engineei  to  design  the  .-stem.  The  plans  wen'  drawn  and  submitted  te»  the 
State    Board   of   Health   lor  examination   and   were   recommended   for  approval. 

BROWN    COUNTY. 

Sleepy   Eye — August    16,    1910,   the  health  officer  of  bieepy   I  -•   1  advice 

in    regard    to    sewage    disposal.      'The    conditions    were    investigated    on    October    31, 

1910.     There  were  man}   cess-] is  and  privy  vaults  In  the  city  and  a  sewer  was 

badly   needed.     Several   plans   were  studied   and   Anally   it   was   recommendi 
the  city   employ   an   engineer  to  prepare  detailed   plans,     a   few   :  It    was 

proposed  to  issue  bonds  for  $60,000  :  round  at  the  time  of 

this  Investigation  that  (20,000  would  be  sufficient. 
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CARVER   COUNTY. 

Norwood-YOung  America — The  architect  of  the  School  building  at  Norwood- 
Young  America  called  at  tlie  office  of  the  Engineering  Division  and  was  given  in- 
structions in  regard  to  the  design  of  a  settling  tank  for  the  school  sewage. 

CASS    COUNTY. 

Walker  Sanatorium — In  March,  1912,  the  health  officer  of  Cass  county  stater] 
that  the  sewage  purification  plant  at  the  Walker  Sanatorium  was  creating  a  nuis- 
ance from  sewage  flowing  out  on  the  surface  of  the  ground.  An  inspection  of  the 
plant  was  made  on  March  15.  and  certain  recommendations  in  regard  to  immedi- 
ate relief  wen-  given.  In  April,  1912,  the  State  Board  of  Control  submitted  plans 
and  specifications  for  a  filter  bed  for  the  sewage  disposal  system  to  the  State 
Board  of  Health.  These  plans  were  reported  upon  as  not  being  adapted  to  the 
situation,  although  the  design  was  good  from  a  purely  structural  standpoint. 

CROW    WING    COUNTY. 

Brainerd — Extended  correspondence  was  carried  on  with  the  city  engineer  in 
regard  to  an  improved  sewerage  system  and  sewage  disposal  plant.  The  city's 
request  that  a  representative  of  the  State  Board  of  Health  lie  sent  to  Brainerd 
to  examine  the  situation  was  refused  since  the  engineers  of  the  Board  were  well 
informed   as  to   the   local   situation. 

DAKOTA    COUNTY. 

Randolph — On  June  1.  1911.  the  health  officer  of  Randolph  asked  for  advice  in 
regard  to  sewage  disposal  from  private  houses.  He  was  given  the  information  re- 
quested. 

FARIBAULT   COUNTY. 

Delavan — A  request  was  received  on  May  1!'.  1911,  from  the  Health  Officer  of 
Delavan,  for  advice  in  -regard  to  sewage  disposal.  An  inspection  of  the  ground 
was  made  on  May  30.  1911.  and  an  Imhoff  tank  and  disinfecting  plant  recommended. 

GOODHUE    COUNTY. 

Red  Wing — The  health  officer  of  Red  Wing,  in  May.  1912,  asked  for  an  inves- 
tigation of  a  certain  sewer  in  the  eastern  part  of  the  city.  On  May  11  an  inspec- 
tion was  made  and  it  was  found  that  the  discharge  of  gas  house  waste  into  the 
sewer  had  formed  a  considerable  deposit  and  that  there  was  a  peculiar  odor  of 
tar  residuum   accompanied  by  a  sulphide  odor  from  the  man-holes  below.     A  con- 


was  made  that  a  separate  tight  sewer  to   the  river  be  built  to  prevent  a  continu- 
ance  of  the   nuisance. 

HENNEPIN    COUNTY. 

Excelsioi — A  request  was  received  on  February  13,  1912,  for  advice  regarding 
a  sewerage  system  for  Excelsior.  A  lecture  was  given  to  the  citizens  of  this  vil- 
lage on  the  general  subject  of  "Sewerage  and  Sewage  Disposal"  on  February  21, 
1912.  Since  the  Director  of  the  Engineering  Division  had  made  studies  of  the  local 
situation  as  a  problem  for  University  Engineering  students,  he  was  acquainted 
with  the  conditions  and  also  was  able  to  give  the  citizens  an  accurate  idea  of 
what   was  possible   in  sewage   disposal   for  Excelsior. 

ITASCA    COUNTY. 

Marble — The  mayor  of  the  village  of  Mlarble  presented  plans  for  a  proposed 
sewerage  system.  The  plans  were  carefully  examined  and  recommendations  were 
made  that  the  combined  system  should  be  replaced  by  a  sanitary  system  with 
storm  water  drainage  to  be  taken  care  of  separately.  A  plan  was  devised  by  which 
the  cost  of  this  system  could  be  lessened  about  $10,000.  The  change  in  the  design 
was  not  made  and  the  above   amount  was  wasted. 

KANDIYOHI    COUNTY. 

State  Inebriate  Hospital — Plans  for  a  sewage  purification  plant  at  the  State 
Inebriate  Hospital  were  submitted  to  the  State  Board  of  Health  in  March,  1912. 
Certain  changes  were  recommended  winch  were  made,  and  the  plans  were  finally 
recommended   for   approval. 
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Willmai — <>n  March  6,   lull,  a   representative  of  the  Board  visit. m|   Willmar  and 
addressed  a   meeting  of  citizens  al    the  Commercial   *  "l u i .   rooms  on  the  subji 
aewage  disposal.     Plans  were  later  prepared   for  a  em.     Al   a 

election   bonds   were   voted   In   the  sum  of  $40,1 by  a   three   to  o  for   tne 

purpose  of  constructing  a  sewerage  system,  pumping  station  and  purification  plant. 
Si. mi-  legal  technicality  with  this  vote  was  discovered,   however,   which   Inva 
it.  and  a   later  city  council  decided   to  still   further  reduce  the  cost   of  the 
by   omitting   the   Biter   beds   ;i t nl   also   thereby   savli  isl    of    installing   and 

operating  a  pumping  station.     The  mayor  \v;is  told  thai   If  this  were  'lone,  a  nuis- 
ance would  probably  be  created  In  time,  and  the  city  might   be  liable  for  da 
ami  thai   the  State   Board  of   Health  might  order  the  installation  of  filters  If  com- 
plaints were  made. 

LAKE    COUNTY. 

Two    Harbors    The    citj    of   Two    Harbors    has    a    sewerage    system    emptying 

i  ire  o    Lake    Superior.      The    polluted    water   of   the   lake   oc- 

caslonally  sweeps   by   the  Intake  of   the   public  water  supply,  and   following   one  of 

thes asions,  in   February,   1912,  a  serious  typhoid  epidemic  occurred.     It  is  en- 

tirelj  possible  to  purifj  the  sewage  as  il  flows  Into  Lake  Superior,  but  the  ex- 
pense  would  be  great.  The  city  is  now  bonded  to  its  limit,  so  that  for  the  pres- 
ent all  that  can  be  done  is  to  disinfect  the  water  supply,  which  will  in-  an  effi- 
cient protection  against  any  danger  to  citizens  from  sewage  contamination  in  the 
water. 

LE    SUEUR    COUNTY. 

New  Prague — The  mayor  and  the  health  officer  brought  up  the  question  of  a 
Bewerage   system   for  the   village.     The   village   authorities   were  advised    that    two 

before  an   engineer  has  been   employed   to  design  a   complete  seweragi 
tem.  and  that   the  plans  had   been  examined  and  recommended  for  approval. 

in  April.  1911,  information  was  furnished  to  private  parties  In  New  Prague  In 
regard  to  cess-] Is  and  septic  tanks. 

LYON    COUNTY. 

Tracy  The  health  officer  of  Tracy  asked  for  assistance  In  regard  to  a  sewer 
system  in  his  city  a  number  of  times,  but  the  advice  given  was  not  always  fol- 
lowed.  The  city  of  Tracy  has  built  a  sewerage  system  which  has  been  unduly 
expensive,  in  September,  1912,  an  engineer  was  engaged  by  the  city  to  draw  plans 
for   an    ImhotT    tank. 

McLEOD    COUNTY. 

Hutchinson — in  August,  1910,  the  health  officer  asked  advice  in  regard  to 
age  disposal.  The  situation  In  Hutchinson  was  peculiar  In  that  several  large 
creameries  were  emptying  their  waste  into  the  river,  resulting  In  a  considerable 
nuisance.  An  Investigation  was  made  .lane  i,  1911,  and  definite  steps  for  the  puri- 
fication of  the  sewage  was  recommended.  It  was  imped  at  the  time  that  it  would 
!>•■  possible  to  undertake  at  Hutchinson  some  experiments  on  the  treatment  ol 
creamery  waste,  but   II   was  Impossible  to  make   the  necessary  arrangements, 

MARSHALL    COUNTY. 

Warren — in  August,  1910,  plans  to.  a  proposed  septic  tank  for  the  city  of  War- 
ren were  submitted  to  the  State  Board  of  Health  for  examination.  They  were 
recommended   toi    appri 

OLMSTED    COUNTY. 

Rochester  Asylum — The  State  Board  of  Health  was  requested  to  send  a  repre- 
sentative to  the  Rochester  asylum  for  the  purpose  of  inspecting 

works  and  recommending  a  means  of  bettering  same.  .\n  inspection  was  made  or 
January  26,  1911,  and  recommendations  were  made  for  using  the  settling  tank 
already  constructed,  running  the  sewage  through  a  pipe  to  the  Zumbro  river,  If  a 
survej    proved   such   a    plan   feasible   and    within   th< st    allowed. 
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OTTERTAIL    COUNTY. 

Fergus  Falls — On  October  19,  1910,  the  Sewer  Committee  of  Fergus  Falls  asked 
for  advice  in  regard  to  the  sewer  for  the  Jefferson  school  of  that  city.  On  No- 
vember 19  the  conditions  surrounding  the  school  building  were  inspected  and  rec- 
ommendations were  made  that  the  city  engineer  make  a  survey  of  a  profile  of  a 
pipe  line  from  the  school  to  the  river.     This  was  done  and  a  report  made. 

PENNINGTON    COUNTY. 

Thief  River  Falls — In  1910  the  city  engineer  asked  information  in  regard  to  the 
construction  of  a  sewerage  system.  He  stated  that  one  had  previously  been  de- 
signed for  tlie  city,  the  estimated  cost  of  which  was  about  $165,000.  *  This  sum 
would  be  utterly  beyond  the  ability  of  a  city  of  the  size  of  Thief  River  Fa.lls  suid 
the  whole  proje'et  was  dropped.  In  September.  1912,  an  engineer  was  engaged  to 
design  a  sewerage  system,  and  he  was  given  assistance  in  making  new  plans  for 
a  sewerage  system  and  sewage  disposal  plant.  On  March  28,  1912,  the  ground  was 
carefully  examined  and  a  report  made.  The  engineer  prepared  plans  with  the 
assistance  of  this  Division,  and  construction  was  begun.  The  saving  to  the  city 
by  the  adoption  of  these  revised  plans  will  amount  to  over  $100,000. 

PIPESTONE    COUNTY. 

Pipestone — In  January,  1911,  the  city  attorney  informed  the  State  Board  of 
Health  that  action  was  pending  against  the  city  for  damages  caused  by  the  sewage 
of  the  city  running  across  the  land  of  the  plaintiff,  causing  a  nuisance.  Advice 
was  asked.  The  city  attorney  and  the  mayor  called  at  the  office  of  the  Engineer- 
ing Division    and   the   subject  was   discussed.     October  9-10  of   the  same   year,    the 

sewage  purification   plant    was   examine,].     The   re] 't   on   this  inspection  is  given 

here  in  full,   because  it  shows   the  character  of  the   construction   and   the  results  of 
lack  of  attention  to  a   representative  .Minnesota  sewage  purification  plant. 


REPORT    ON    VISIT    TO    PIPESTONE    OCTOBER    9    AND    10,    1911. 

Reason    for   Visit. 

The  writer  was  instructed  by  the  Director  of  the  Engineering  Division  to 
visit  Pipestone  for  the  purpose  of  making  a  detailed  examination  of  the  sewage 
purification  plant  at  that  place  with  a  view  of  learning  the  causes  of  its  partial 
failure. 

Dr.  H.  M.  Bracken  visited  Pipestone  on  September  21,  1911.  In  his  report  Dr. 
Bracken  states:  "This  plant  needs  a  thorough  inspection  by  a  competent  engineer; 
first,  in  order  to  determine  whether  or  not  the  septic  tank  is  doing  its  work  "rop- 
erly;  second,  in  order  to  determine  what  should  be  done  to  the  filter  bed  to  bring 
it  into  practical  operation;  third,  in  order  to  give  instructions  to  someone  in  the 
city   of  Pipestone   for  the  proper  care  of  both  septic   tank  and  filter  bed." 

History. 

The  plant  consists  of  a  septic  tank,  dosing  chamber  and  percolating  filter. 
The  general  plan  shown  in  the  blue  print  of  the  percolating  filter  attached  to 
this  report  shows  the  arrangement  of  the  plant.  The  septic  tank  was  constructed 
at  the  same  time  as  the  sewerage  system.  The  dosing  chamber  and  percolating 
filter  were  added  in  i.908.  Loweth  and  Wolff  were  the  engineers  for  both  the 
septic   tank   and   the    percolating  filter. 

Septic   Tank. 

The  interior  dimensions  of  the  septic  tank  are  50  ft.  long,  20  ft.  wide  by  8 
ft.  in  depth.  It  is  divided  longitudinally  into  two  compartments  of  unequal  size, 
one    being   N    ft.,    the   other   12    ft.    in    width. 

The  outlet  from  the  septic  tank  into  the  dosing  chamber  is  over  two  weirs. 
The  septic  tank  has  been  cleaned  once  a  year,  the  sludge  being  deposited  in  a 
sludge  bed   located   near   the   septic    tank. 

The  photograph  (fiig.  3)  shows  what  can  lie  seen  of  the  sludge  bed  and  septic 
tank.  There  is  no  provision  for  allowing  the  sludge  to  flow  by  gravity  from  the 
septic  tank  to  the  sludge  bed.  "When  it  is  necessary  to  clean  the  tank,  it  is  nec- 
essary for  men  to  enter  it   and   remove  the  sludge  in  buckets. 

Dosing   Tank. 

The  dosing  tank  is  8  ft.  x  13  ft.  inside.  A  10  inch  syphon  discharges  to  a 
depth  of  1  ft.  iy2  in.  About  850  gallons  is  discharged  at  intervals  from  12  to 
20  minutes.  A  leak  in  the  syphon  at  present  allows  a  small  flow  of  sewage  be- 
tween   discharges. 
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FIG    3     PIPESTONE 


Percolating    Miter. 


niter  is  50   ft.  \  60  ft.   In  plan  with  a  depth  of   l   ft. 
a   crushed   stone. 


The  Alter  mat. -rial  Is 


The  plans  called  for  material  varying  in  size  from  ::i  in.  to  2  in.  The  rock 
had  evidentlj  nol  been  screened  after  passing  through  the  crusher,  at  leas)  there 
was  enough   mat. rial  finer  than   ::i   in.   siz«-  t..  interfere  with  the  proper  operation 

of    the    plant. 

-  distributed  onto  the  filter  by  means  of  wooden   troughs  s] 
I   feet   center  to  center.     These  troughs  are  laid   <>n   the  surface  of   the  filter,   the 
sew  tge   Bowing   from   the   tviughs  through   5-8   in.   holes  bored   in   the   - 

-   near  the  bottom.     These  holes  are  spaced   10  In.  center  t.>  center.     Many 
of   these   holes   w  fed   al    the   time   of   my   visit.      (Noted   In    Dr.    Bracken's 

repot  t .  i 

Near  the  lower  end  of  the  filter  a  broken  trough,  since  repaired,  had  allowed 
a   large   proportion   of   the   sewage   t"   be  i   onto   t li . -   filter  at    this   point. 

The  filter  al  this  point  was  bo  badly  clogged  that  practically  n<>  sewage  could 
pass  through  it.  The  following  photograph  fflig.  II  shows  the  layer  of  sludge 
which  covered   tin-  bed   at   this  point,   in   some  places  to  a   depth  of  over  an   Inch. 
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FIG.    4— PIPESTONE. 


The  filter  under  drains  consist  of  '■'•  Inch  tile  laterals  laid  4  feet  renter  to  center 
with  \2  inch  to  ■"■!  inch  spaces  at  the  joints.  These  laterals  lead  to  two  main 
longitudinal  drains  of  special   construction. 

At    the    time    of    the    writer's    visit,    practically    ail    of    the    under    drains    were 

clogged,    the    sewage    standing    in    the    trenches    around    the    filter.      (Noted    in    Dr. 

en's    report.)      The    following    photograph    (fig.    51    is    a    view    of    the    outside 

wall   of  the   filter,   showing   the   sewage   in   the    trench  and  the   tops  of   two   of   the 

under  drains  appearing  above  the  surface  of  the  sewage. 

I  had  Mr.  Dougherty,  the  superintendent,  run  a  long  pole  into  the  drains  and 
he  was  in  this  way  able  to  loosen  the  sludge  with  which  the  drains  were  clogged 
so  that  the  sewage  and  wet  sludge  standing  around  the  filter  was  drained  off  to 
a   considerable  extent. 
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The   photograph   shown    below    (flig.    6)    shows   practically    the    same    plai 
figure  5,   bul    was   taken  a   few   moments  after   figure  5,   and   after  one  or   two   of 
the   under  drains  had  been  opened.     r.\    comparing   these  two  photographs,    II   will 
be   seen   thai    the   level   of   the    -  >■!   been   lowered   about    three   Inch* 

nearly    every    ease    Mr.    Dougherty    was   able    to    loosen    the    sludge    In    the    under 
drains. 
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FIG.    6— PIPESTONE. 


n 


I  Outlet. 

The  filter  effluent  is  discharged  into  a  dry  run  which  flows  in  a  westerly 
direction  from  the  city.  The  photograph  (fig.  7)  shows  the  present  outlet  into 
this  dry  run. 

A  12  in.  drain  tile  extension  is  now  being  Laid  along  the  course  of  the  dry 
run,  to  a  new  outlet  near  the  western  line  of  section  12,  township  106.  range  46 
west.     This   extension   is  costing   the   city   $2,300.      (Estimate  of  city  clerk.) 
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Summary    and    Conclusion. 

Causes  of  putrescible  effluent:  Head  and  depth  of  filter  too  small.  Filter 
overworked.  (Hate  1,160,000  g.  p.  d.  p.  d.)  Under  drains  nol  close  enough  to- 
gether.     (Half   tile  on   concrete    floor   usual,  i 


Construction. 
Kilter   material    not   of   sizes    shown   on    plans 

Operation. 


nder  di  tins   poorly   laid 


Neglect    in    slowing    troughs    Lo    remain    broken    and    in    not    keeping  them   at 
proper   level. 

Neglect   in  not   removing   the  sludge   from   septic   tank    often   enough, 
Negleet  in  allowing  under  urains   to  become  clogged. 

Neglect  in  not  maintaining  syphon   so  as  to  prevent   flow   between  discharges. 
The    following    recommendations    are    made: 

(1)  That   the  area  of  the   tiller  be   increased. 

(2)  That   the   syphon   be  repaired. 

(3)  That    the    troughs    be    repaired    and    readjusted,    so    as    to    distribute    the 
sewage   evenly   over   the    filter. 

(4i     That    the   under  drains  be  cleaned. 

(5     That    in    the    filter    addition    the    under   drains    he    6    in.    half    tile    laid    1    ft. 
center  to  center  on  a  6   in.   concrete   floor,   the   floor  to   be  given   the  proper  grade. 

(6)  That    care    be    taken    to    see    that    the    filter    material    be    of    material    not 
smaller  than   1 V2    in.  and   up  to   -   1-2   in.   in   size 

(7)  In    order    to   obtain    the    best    results    from    the    present    filter,    it    must   be 
reconstructed,   a   concrete   floor   laid    under   it.   with    half  tile   under  drains. 

(8)  A   settling    tank   should   be   constructed    to   receive   the   filter   effluent.     This 
tank  should   have  a  capacity   of  about    150  cubic   feet. 
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RAMSEY    COUNTY. 

White  Bear — in  November,  1*910,  the  health  office-  called  attention  t<>  the  dis- 
posal "i"  the  waste  from  a  laundry.  Later  the  owners  ot  the  laundry  were  given 
an  outline  "f  plans  by   means  o!  which   reliel   might   be  obtained. 

in    191]   an  examination   of  the  ground   peparatory   to  giving  advice   tn   regard 
to  the  construction  of  a  sewerage  system  was  made.     An  approximate  estim 
cost,    together   with   certain   definite   recommendations   in    regard   to   the  character 
of   Bewage   purification   plain    required   was  given. 

RED    LAKE    COUNTY. 

Red   Lake   Falls — in    December,   1911,   the  health  officer  asked   for  advice   In  re- 
gard   i"  a   Bewerage   system.      Red    Lake   Falls   was  visited   on   March    27,    I'M.',   ami 
.,    report    recommending    the    Installation   of  a   sanitarj    sewerage   system    with   an 
Imhoff-  tank   ami    disinfecting   plant    to   purify    tin-    effluent,    which    was    to    bi 
charged  Into  tin-   Red   Lake  river,  was  made. 

RENVILLE    COUNTY. 

Fairfax — On  April  24,  1912,  the  health  officer  asked  advice  regarding  the  dis- 
posal of  sewage  from  a  school  building  alreadj  erected.  A  plan  for  a  Bewage  dis- 
posal plant  was  sent,  with  explanations  adapting  ii  to  Ihe  local  conditions  as  de- 
scribed. 

RICE    oOUNTY. 

Faribault — The  health  officer  of  Faribault,  on  Maj  8.  1911,  asked  for  advice 
in    regard    to  a    plan    for  a    house   septic   t  ink    which    he   expected    to»see    used    for 

locations   where   the   general   sewerage   system   w  is   nol    a< ssible.     The   pan    was 

critically  examined   ami   repo  ted   upon   by   the   Engineering   Division,   and   presum- 
ai  ly   adopt)  d   as   revised. 

NerstrrMid — A  citizen  of  Net  strand  called  al  the  office  of  this  Division  on  Aug- 
usl  29,  1912,  with  plans  for  a  septic  tank  to  l  e  used  In  making  a  connection  with 
the  drain  laid  along  the  main  Etreet  of  the  town.  This  is  another  instance  "f  th*1 
eommonlj    attempted    i'se  of  drains  as   sewers,   a    practice   to   be   condemned, 

SCOTT   COUNTY. 

Jordan  Sanatorlrm — Advice  was  asked  in  regard  to  plans  for  a  sewage  dis- 
posal  planl   for  the  Jordan  Sanatorium.     It    was  suggested   that   the  architect   ne 

iu  the  office  of  I  !  Division  where  help  would  be  given  in  the  design 


Buch   a   plant. 


ST.    LOUIS    COUNTY. 


Chlsholm — May  6,  nil,  the  health  officer  requested  Information  regarding 
sewage    disposal.      A    conference    was    arranged    between    the    city    engineer,    the 

health    officer  and    the    D:rec»m*  of  the    Engit rine:   Division,    with    the   result    that 

the  cilj    engineer  submitted  sketches,   and  later  detailed  plans,   for  a  sewage  purl- 
in works,  in  accordance   with   -  ■   received    from   this  Division. 

Duluth — in  September,  1910,  a  letter  was  received  at  the  College  of  Medicine 
of    the    University   of    Minnesota    requesting    assistance    in    solving    the   problem    <>f 

ige  for  w Hand  Park,  'i  •  nest  was  promptly  turned  over  t<>  the  En- 
gineering Division  of  the  state  Board  of  Health.  The  situation  was  Investigated. 
\  rapldlj  developing  residence  section  located  about  two  miles  from  the  lake 
shore  was  found  to  be  provided  with  an  adequate  sewer  emptying  into  the  beau- 
tiful Tischer's  Creek  running  through  ot f  Duluth's  finest  parks,  a  stream  ac- 
cessible  to   children   ami   other-   and   dangerous  on   account   of   being   polluted   with 

sewage,     it   was  f ,,i  that    relief  mighl   he  had  either  by  purifying  the  sewagi     it 

.  ,  u  or  bj   constructing  an  outlet  main  to  Lake  Superior.     For  several  n 
alter  plan   was  adopted. 

A  careful  survey  and  study  was  made  under  the  supervision  of  the  Director 
of  this  Division,  covering  a  period  of  several  months.  Special  assistants  paid  by 
the   citizens'    committee    were    employed.      Data.    Including   an    accurati 

the    past    and    present    population,    number   of    sewer   connections,    amount     of 

flow,  topography,  and  other  factors  entering  into  the  problem,   were  careful 
lected.     A  design  for    i  sanitarj    system  ot  sewerage  and  sewage  disposal,  and  esti- 
iii.it,  s  of  cost .   w ere   prepared, 

•pile  report  on  this  survey  was  transmitted  to  the  Executive  Officer  of  the 
Board  ami  to  the  citizens'  committee  above  mentioned  on   February    20,  1911.     The 

I  lire,  tor   of    this    Division    was  asU.-d    to    supervise    a    detailed    survey   and    the 

of  a  Bewerage  system  after  Dlans  had  been  officially  accepted  by  the  city  au- 
thorities but  his  official  duties  prevented  ii,-  recommended  an  engineer  wtho 
was  emnloved  Tie-  Bewerage  Bystem  is  now  being  built,  and  the  saving  to  the 
city  of   Duiuth  over  anj    previous  plan    is  approximately    1100,000. 

Ely — November  "•.  1910,  the  health  officer  of  Ely  requested  advice  regarding 
sewage   disposal.     On    November   28   an    Inspector   went    over   the   ground.     Crude 
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sewage  was  found  running  Into  a  stream  cunning  through  tin-  city  to  Sliagwa 
Lake.  The  city  engineer  designated  a  sedimentation  tank  under  the  general  di- 
rection of  the  State  Board  of  Health,  n  was  made  plain  to  the  city  authorities 
that  this  tank  in  itself  was  approved  by  the  Board,  but  that  the  discharge  of 
sewage  from  it  into  the  lake  could  not  be  approved  under  the  law.  The  tank  was 
constructed  and  an  inspection  made  on  June  24,  1912,  showed  it  to  be  operating 
successfully. 

Gilbert — A  request  was  received  thai  a  representative  of  the  State  Board  of 
Health  visit  Gilbert  tn  see  what  could  be  done  toward  providing  that  city  with 
a  sewerage  system.  On  Julv  12,  1911,  an  inspection  was  made.  Later  the  city 
engineer  of  Oilbert  asked  for  assistance  in  drawing  plans  for  a  sewage  purification 

plant,  which  was  given.  This  plant  was  built  in  the  fall  of  1911,  and  inspected 
December  :;.  mil.  The  plant  was  again  inspected  on  June  25,  1912,  after  it  had 
been  put  into  operation,  ami  it  was  found  not  to  he  in  the  best  condition.  Definite 
recommendations   lor   putting  the  plant   in   better  shape  were  made. 

Hibbing— In  September.  1910,  the  health  officer  asked  assistance  in  the  prep- 
aration of  plans  for  a  sewage  purification  plant.  Detailed  plans  were  prepared. 
The  plant  was  never  constructed  on  account  of  the  uncertaintty  of  the  site  oc- 
cupied by  the  existing  outlet  of  the  sewer  being  a  permanent  one.  Since  that 
time  the  sewer  outlet  has  been  changed  and  a  second  request  has  come  from 
Hibbing  to  design  another  purification  plant  for  the  new  location.  It  has  been 
decided  that  no  construction  will  lie  undertaken  during  the  summer  of  11)12.  The 
new   outlet    will    probably   require  a    different    type   of   plant. 

Proctor — February  _:!.  1IH1.  a  citizen  of  Proctor  asked  for  information  in  re- 
gard to  sewage  disposal,  and  requested  that  a  lecture  be  given  on  the  subject  ;>t 
a  meeting  of  the  Proctor  Commercial  Club.  An  investigation  was  made  and  a 
lecture  given   on   April    11.    lull.      No   plant    has    been   constructed. 

Virginia — on  February  22,  1911,  the  city  attorney  of  Virginia  requested  advice 
in  regard  to  a -sewage  purification  plant  for  that  city.  In  August  a  representative 
of  the  State  Hoard  of  Health  visited  the  city.  The  existing  sewerage  system  had 
been  giving  cons'derable  trouble  in  times  of  storm  by  allowing  sewage  to  back  up 
into  the  basements.  It  was  intituled  to  be  a  sanitary  system  only,  but  storm 
water  inlets  had  been  connected  to  it.  No  definite  advice  was  given  on  account 
of  lack  of  necessary  data.  A  thorough  exa.minat'on  of  the  creek  in  the  rv  e-h- 
borhood  of  the  sewer  nutlet   was  recommended   to  be   included  in  a  general  survey. 

St.  Louis  County  Sanatorium — In  mm  the  Engineering  Division  of  the  State 
Hoard  of  Health  made  an  examination  of  the  grounds  of  the  St.  Louis  County 
Fanatot  ium  for  the  purpose  of  making  recommendations  in  regard  to  water  sup- 
rlv  and  sewage  d'snosal.  In  addition  to  making  the  usual  recommendations,  the 
Division  prepare^  fu'l  detai^d  plans  and  specifications  for  a  sewerage  system 
and    sewage   purification    plant. 

STEARNS    COUNTY. 

Albany — On  October  23,  1911,  the  village  recorder  of  Albany  requested  assist- 
ance  in  preparing  plans  for  a   sewerage  system.     An   inspector  vis:ted    Albany  on 

November  m.  bill,  and  made  the  following  report,  which  is  given  in  full  to  show 
the  work   done   in    such    an    investigation. 

REPORT    ON    TRIP    TO    ALBANY    NOVEMBER    10,    1911. 

Purpose  of   Visit. 

The  village  of  Albany,  while  it  has  a  good  municipal  water  supply,  has  no 
sewerage  system  and  cess-DOols  are  depended  upon  to  care  for  the  sewage  from 
houses  provided  with  plumbing.  These  have,  in  a  few  instances,  cause,]  trouble 
by  overflowing,  and  led  to  agitation  in  favor  of  a  sewerage  system.  The  Village 
authorities  requested  advice  from  Dr.  Bracken  who  referred  the  matter  to  this 
division    for    investigation. 

Conditions   Found. 

The  writer  arrived  in  Albanv  about  noon  on  November  10.  mil,  and  spent  the 
afternoon   in   investigating  the  conditions  and   in  gathering   data. 

Topoqraphy. 

The  village  is  located  on  comparatively  high  land  and  between  the  Great 
Northern  railway  and  the  bed  of  what  was  once  a  lake,  now  drained  and  used 
for   agricultural   purposes. 

Drainage. 

A  very  small  creek  (dry  except  in  rainy  weather)  once  the  outlet  of  the  lake, 
occupies  a  small  ravine  wi  st  of  the  village.  The  natural  drainage  of  the  village 
is  toward  the  creek  and  if  a  sewerage  system  is  constructed,  it  would  be  the  nat- 
ural outlet.  This  creek  eventually  rinds  its  way  through  several  marshes  into  Two 
Rivers  Hake.  The  outlet  of  Two  Rivers  Lake  is  the  South  Two  Rivers,  which 
empties  into  the  Mississippi  about  ten  miles  below  Little  Falls.  There  are  no 
municipalities  on  the  Two  Rivers  below  Albany  near  enough  to  be  in  anv  way 
affected    by    its    si  wage. 
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Purification    Necessary. 

The  creek,  however,  is,  excepl  in  time  of  heavy  rams,  bo  small  that  the  dis- 
charge "i  even  a  small  quantity  of  sewage  Into  it  would  very  likely  cause  a  nuls- 
ance,  locally  and  t"  farmers  through  whose  land  the  creek  Hows.  To  effectually 
,i  such  a  nuisance,  the  Bewage  should  tie  treated  bj  sedimentation  in  an 
huh. .n  tank,  followed  by  a  percolating  filter,  provided  there  is  sufficient  fall  to 
operal  e   the   latter  sui  cessfully. 

Figure  i  Is  a  view  of  the  creek,  looking  down  stream,  after  it  has  passed 
undei  the  tracks  ol  the  Greal  Northern  railway,  and  shows  the  character  >>r  the 
country  which   the  creek   Bows   t.irough   immediately  after  leaving  the  village. 


FIG. 


ALBANY    MINN. 


SEWAGE    IS    TO 
CREEK. 


BE    DISCHARGED    INTO    THIS 


Field    Advice. 

In  the  evening  a  special  meeting  of  the  council  was  called,  which  the  writer 
attended,  and  spoke  briefly  outlining  the  various  objects  and  processes  of  Bewage 
purification  and  advising  as  to  the  proper  steps  t"  be  taken  before  constructing  a 
Bewerage  system. 

Among  those  attending  this  meeting  were  Mr.  .1".-  Lahner,  mayor;  l>r.  Tolbeii 
Watson,  health  officer;  Mr  F  W,  Christen,  recorder;  Mr.  Matt  Nett,  councilman; 
Mi     John    Henry,    concilman,   and    Mr.    A. lam    Winter,   councilman. 

Summary    and    Recommendations. 

i.  Before  commencing  construction,  plans  Bhould  be  drawn  for  a  Banltatry 
system  to  cover  the  whole  village.  This  mas  ,"'  built  and  added  t . >  from  time  to 
time  as   required. 

2.  To  prevent  a  nuisance,  sewage  should  be  treated  by  sedimentation  tank. 
preferably  one  of  the  Imhoff  i\|"-.  before  discharging  Into  the  creek  n  possible, 
the  tank   effluent  should   be  treated  bj    filtration   through  a   percolating   fllti 
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3.  A  creamery  at  present  discharges  its  waste  Into  the  creek  near  its  upper 
end.  It  is  the  intention  to  connect  this  creamery  with  the  sewer.  If  this  is  done 
the  creamery  waste  should  first  be  separately  treated  in  order  that  the  raw  waste 
may  not  interfere  with  the  operation  of  the  sewage  settling  tank  or  of  the  per- 
colating filter,   if  one   is  constructed. 

4.  A  competent  sanitary  engineer  should  he  employed  to  draw  the  plans  for 
the  system.  These  plans  before  being  reported  should  have  the  approval  of  the 
State    Board   of   Health. 

J.   A.   CHILDS, 

Assistant  Engineer. 
The  above  report  is  approved,  but  with  emphasis  on  the  necessity  for  filtration 
after  sedimentation.  The  wash  water  of  the  creamery  should  receive  treatment 
before  going  into  the  sewer.  Six  davs  retention  would  probably  be  sufficient.  The 
creek  on  which  Albany  is  situated  is  a  remote  tributary  of  the  Mississippi  river 
and   the   necessity   for  a   disinfecting   plant   is  an  open   queston. 

FREDERIC   PASS. 

i  Hrector. 
The  village  later  employed  an   engineer  to  draw  plans,   which   were  submitted 
to  the  State  Board  of  Health   for  examination,  and  were  made   to  comply  with   the 
requirements   laid   down   by    the    Board. 

Cold  Spring — September  15,  1911.  a  reouesi  was  received  from  the  health  officer 
for  information  regarding  sewage  disposal.  A  field  examination  was  made  and  a 
set  of  plans  for  a  sewerage  system  was  found  to  be  on  file.  A  recommendation 
was  made  that  these  plans  be  altered  in  certain  respects  and  a  purification  plant 
consisting  of  an  Imhoff  tank  and  disinfecting  apparatus  he  added.  No  construction 
has   been    undertaken. 

STEVENS  COUNTY. 

Morris — In  September,  1911,  Hie  city  engineer  of  Morris  stated  that  a  suit  hail 
been  started  against  the  city  on  account  of  damage  resulting  from  the  (low  from 
the  septic  tank.  An  investigation  of  conditions  was  made  on  October  11,  1911.  and 
a  report  submitted.  The  complaint  was  not  an  account  of  the  sanitary  significance 
of  the  sewage  discharge,  but  on  account  of  the  fact  that  a  water  course  was 
created. 

TODD    COUNTY. 

Long  Prairie — Plans  for  a  sewerage  system  at  Eong  Prairie  were  received  for 
examination.     They  were  reported  upon,   after  certain   necessary  changes   had   bei  n 

made. 

WADENA    COUNTY. 

Wadena — A  member  of  the  city  council  of  Wadena,  in  September,  1011,  asked 
information  in  regard  to  plans  for  a  proposed  sewerage  system.  General  informa- 
tion was  given  him,  and  he  was  advised  to  employ  an  engineer.  On  September 
27.  1911,  Wadena  was  visited  and  more  definite  recommendations  in  regard  to  the 
general  design  were  given.  In  March.  1912,  plans  for  a  sewerage  svstem  were 
submitted  to  the  State  Board  of  Health  for  examination,  (hi  April  2,  1912.  another 
trip  to  Wadena  was  made  for  the  purpose  of  giving  a  lecture  to  the  members  of 
the   council   and    the   Commercial   Club   on    the   subject    of  sewerage. 

WASHINGTON    COUNTY. 

Fairmont — In  October.  1910,  the  health  officii-  stated  that  the  sewage  filter 
beds  were  not  in  proper  condition,  and  asked  that  an  investigation  he  made.  An 
inspection  was  made  on  January  12,  1911,  which  indicated  that  the  sand  filter  bad 
become  clogged  so  that  cleaning  of  the  sand  would  be  necessary  before  the  filter 
could  lie  used  again.  The  septic  tank  was  half  full  of  sludge  and  it  was  discharg- 
ing directly  into  Eake  George.  It  was  recommended  that  the  sand  filter  be  aban- 
doned. In'  August,  1911,  a  member  of  the  local  Board  of  Health  requested  that 
further  advice  be  given  regarding  the  sewage  disposal  plant.  Examinations  of 
several  projects  for  a  new  sewage  disposal  plant  were  made  on  the  ground  by  the 
Executive  Officer  of  the  State  Board  of  Health,  the  Director  of  the  Engineering 
Division,  and  the  consulting  engineer  of  the  city  of  Fairmont.  The  final  result  of 
the  conference  was  that  the  problem  was  left'  to  the  city  of  Fairmont  and  its 
consulting   engineer  to  solve. 

YELLOW  MEDICINE  COUNTY. 
Canby — A  sewage  purification  plant  was  installed  in  Canby  in  1910,  on  the  ad- 
vice of  the  State  Board  of  Health.  On  May  10,  1912,  an  investigation  of  com- 
plaints regarding  odors  was  made.  The  use  of  the  sewerage  system  was  not  as 
general  as  had  been  anticipated  and  the  sewage  stood  in  the  pump  well  longer 
than  it  should;  also  the  check  valve  in  the  force  main  from  the  well  to  the  septic 
tank  had  been  omitted.  Detailed  recommendations  were  made  and  plans  were 
prepared  for  the  reconstruction  of  the  septic  tank.  The  recommendations  were 
carried    out,    and    the    complaints   ceased. 

SUMMARY. 
Trips  of  field  inspection — 40. 
Advice   by    correspondence   only — 17. 
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PART  III.— SCHOOL  BUILDINGS. 

Plans  for  school  buildings  are  examined  and  reported  upon  to  the 
executive   officer   of   the   hoard    when    they    conform    with    the    regulations 

passed  hy  the  State  Board  of  Health. 

Two  hundred  sets  of  plans  and  specifications  have  been  examined  and 
reported  upon  during  the  two-year  period  ending  July  31,  1912.  There 
have  been  very  few  inspections  of  buildings  tor  the  purpose  of  recom- 
mending improvements.  A  number  of  tests  of  jacketed  stoves  have  been 
conducted  at  the  request  of  the  superintendent  of  public  instruction. 

In  the  coming  year  it  will  be  possible  to  do  more  than  merely  to 
examine  plans.  It  is  proposed  to  engage  the  services  of  an  architectural 
engineer,  who  will  be  available  tor  giving  expert  general  advice  to  school 
hoards  regarding  school  house  construction  in  the  same  way  that  advice  is 
now    given    to   municipalities   regarding   water   works  and   sewerage   systems. 

The  school  buildings  reported  upon  have  been  classified  and  listed 
as  follows,  with  respect  to  the  county,  location  and  number  of  rooms: 

Number 
i  lounl  v.  Local  ion.  I  'is-  of 

trict.        Rooms.  Remarks. 

Aitkin    Hill    City 48  7         High  and  grade. 

Bain     H'l  1 

Malmo    t  l 

Anoka     Columbia    Heights -I 

t  leltram!    i  temidji     :'•  I 

I  'inewood    95!  l 

Tenstrike    16  . .        Remodeled. 

Blue    Earth Indian    Lake 1-  1         Remodeled. 

Judson     T  t 

Amboy    83  1 

<  harden    Citj 16  I 

Brown    Comfrey    19  l 


60  l 

9  l        I  [eating  and  vent. 


Carlton    I  Earnum     •;  it 

Moose    Lake    3  i 

Barnum   8  6        I  Ugh  and  grade. 

Carver    Watertown    32  10        High    school. 

Chaska    19  l 

Norwood-Young    America.  .Consol.  i-        High  and  grade. 

i'ass    Federal    Dam 1 

Chippewa    7  - 

Claj     Glyndon    10 


Clearwater Shevlin    l  - 

Cottonw I    Wlndom    9        High  and  grade. 

Jeffers    71  ..         Heating  and   vent. 

Crow    Wins Deerwood    7  8 

Dakota Hastings    ..         High    school    toilet. 

Wesl   St.    Paul I  schools       ..        Inspections. 

Dodge   Wesl   Concord    it  i 

Mantorvllle    6        High  school. 

Douglas    Kensington    i 

62  l        Heating. 

Carlos    55  ..        ConsoL 

Faribault    122  1 

108  1 

Elmore    l"        High  Bchool 

Fillmore    Spring   Valley 12        High  school. 

107  1 

20  1 

i  ianesboro    i         Addition. 

17 
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County. 


Loca t  inn. 


Freeborn    Xewry    

London    

Hay  ward     

Goodhue    Kenyon    

Grant    Wendell    

Hennepin    Minnetonka    Beach. 


Crystal    Kay.... 
St.    Louis    Park. 

<  Men    Lake 
Houston     Brownsville 

Spring  Grove    .  . 

Hubbard    Hubbard    

Isanti    Brahaon    

Itasca    Cohasset    

Kanabec    Ogilvie   

Kandiyohi     New    London 


l  Raymond 
Svea 


Kittson    Halma    

Koochiching    Hoaglund,    unorganized. 

Lindford,    unorganized. . 

SI  effis,    unorganized  . . . . 


international    Falls. 

I -omen     

I  tirchdale    

<  lemmel   

Indus     

Lac  <iui  Parle Louisburg    

Be    Sueur Le  Sueur   


Lyon    Minneota 

<  larvin    . . 


Lynd    

McLeod    Stewart    . . . 

1 1 u1 chinson 


Silver    Lake. 
Mahnomen    Waubun    ... 

Mahnomen 
Marshall    

Holt     

Martin    Truman    .... 

Meeker     Watkins    ... 

Cedar    .Mills. 

Dassel    

Mille    Laos... Wahkon     ... 

Morrison    Randall    .... 

Buckman    . . 

Pierz     

Mo-ver    Bennington 

Leroy  


Murray    Lake  Wilson 


Avoea 

Nicollet    Traverse     . 

Nobles    Reading    .. 

West   Side 


Brewster   . 

Rushmore 

Norman    Ada 


Dis- 
trict. 
2 

34 


34 

62 

79 

6S 
1  in 
91 


Hi 
in 
25 

M 

68 

7  < 
40 

1 
1 

1 


2i; 


33 
73 
41 
36 
18 
12 
42 


Number 

of 
Rooms. 

l 


Remarks. 


14 
4 
2 
1 
J 
1 
1 
2 
2 
2 

4 
S 

1 

4 

n 

i 
i 

1  &  2 

1 
1 
1 
2 

1 
1 
1 
2 


28 

4 

3 

1 

4 

64 

1 

111 

1 

85 

1 

4 

3 

Inspection. 

1  [eating  and   vent. 


Heating  and  vent. 
Heating   and   vent. 


Vent  ila  1  ion. 


Remodeling. 


Addition: 

Vent  tlation. 

Addition. 
High    school. 

Addition. 

I  leal  ing   and    vent. 

I  [eal  ing  and   vent. 


Addition. 
Inspection. 

High  school. 


Add.  to  high  school 
Inspection   water 
supply.     (See 

Lab.   Rep.,   p. 
33S. ) 
Ventilation. 


Consol. 


Heating  and  vent. 
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County.  I. .M-iiiuii.  Dis- 

trict. 

Olmsted    Rochester    

I  Lochester   

Rochester   

Otter    Tail 108 

1  in 

Pennington    ">'i 

Pine    Hinckley     

Rock   i  Ireek   


Brook    Park    . . . 

Pipestone    Jasper    

Artichoke   Lake. 

Holland    

Edgerton    

Polk     Mcintosh    


IS 
92 

'so 

'   2 

-45 
282 


Pope    <  llenwood 

Farwell 
Villard 

ml   Sanborn 


1: 


Renville 
Rice   ... 


1  Jlemenl 


K.-lhi 


Morristown 


Rock 


16 

IT 

Hi 


Steen    

Roseau    Swift     

Roseau    

Roosevell    7t> 

Si.    Louis    Meadowlands    50 

Gilbert    18 

Floodwood    19 

Alborn    33 

(  'hisholm     Lincoln 

school 


Aurora 

Ml.  Iron 
All.  Iron 
Eveleth 


I  .oea  t  loll  . 


Ill 
21 

.'1 

31 
25 
13 
12 
39 

12 

24 
30 

■:,2 
:::, 

39 

in 


35 


Adriatic 

Ely    

Eveleth    

Win  ton     .... 
Biwablk     ... 

Arnold    

Xoiinana     .  . 

Buhl    

Sool  t    Knapp    

Keystone 
Belle   Plalne 

Sherburn   Monticello    . 

Elk    River    ... 

SVbley    Wlnthrop    68 

Stearns    Lake  George  156 

1  lelgrade    

rloldingford    93 

Kimball    so 

Paj  nesvllle    21 

st.   Joseph    

Avon    

Sank  1  tenter  

Steele    Medford    r. 

Stevens    Alberts    i!' 

Hancock    

swift Kerkhoven    


Number 

ol 

Remarks. 

Looms. 

6 
i9 

Add.   to  high  school 
High  school  |nsp. 
Hi^h   school. 

1 
1 

1 
12 

1 
1 

10 
1 
4 

10 

It 

1 
1 

1 
11 

L2 
2 

is 

10 

1 

1; 
10 

1:': 
6 
1 

20 

1 
1 
1 
l 
4 


Todd     ll.-witl 


103 


Ventilation. 

I  leal  ing  and   vent. 

I  [eating  and  vent. 
Add.  to  high  school 

Remodeling. 
High  and  grade. 

High  s.hool. 

I  [igh  school. 
Ilish  school. 

Remodeling. 

High   school. 

Addition. 
iiiuh  school, 
Vent,  test. 
Vent.  test. 

I I  eai Ing  and  vent. 

Add.    to   high   school 

I  [eating  and  vent. 
High  and  grade. 
Remodeling. 

Ili^h    school. 

1  [eating  and  vent. 
Heating  and  vent, 
High  school. 

Consol. 
Remodeling  high 

scl 1 
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County.  Local 

Traverse    Wheaton 

Wabasha   Mazeppa 

Waseca    


Waseca 


Washington    Lake   Elmo 

Afton    

I  h-lhv 1 


Wilkin    Vndrea 

Winona    


Kellogg    . 

Dresb;i  i'li 


1  )is- 
trict. 

Number 

of 
1  looms. 

i  Remarks. 

32 

4 

Addi 

tion. 

4 

Add. 

to  high  school 

43 

1 
4 

Add. 

in  high  school 

17 
54 

2 

1 
2 

1 

24 
75 

1 
1 

61 

1 
92 

1 

1 
2 

Addi 

t  ion. 

Yellow    Medicine.  .  .Granite   Fails 


The  above  list  includes: 
1 — 20-room  building 
1 — 19-room  building 
1 — lS-room  building 
3 — 16-room  buildings 
1 — 14-room  buidling 
2 — 13-room  buildings 


7 — 12-room  buildings 
9 — 10-room  buildings 
3 — 11-room  buildings 
5 —  9 -room  buildings 
4 —  S-room  buildings 
6       7-r n  buildings 


S       6-room  building's 

3       5-room  buildings 

34 —  4-room  buildings 

1 —  3-room   building 
26 —  2-room  buildings 
73 —   1-niiiiii   buildings 


TESTS    OF    VARIOUS    TYPES    OF    JACKETED    STOVES    USED    FOR     HEATING 
AND    VENTILATING    ONE-ROOM     SCHOOLS. 

The  regulations  of  the  State  Board  of  Health,  adopted  May  1,  1912, 
state  (149a):  "A  system  of  ventilation  shall  be  capable  of  furnishing  not 
less  than  thirty  (30)  cubic  feet  of  air  per  minute  for  each  person  that 
'he  room  will  accommodate  when  the  difference  in  temperature  between 
the  outside  air  and  the  air  in  the  school  room  shall  be  thirty  (30)  degrees 
F.  or  more."  (149e):  "In  buildings  of  four  (4)  rooms  or  less,  equipped 
with  jacketed  stoves  or  furnaces,  the  fresh  air  intake  and  the  chimney 
or  vent  flue  shall  have  a  cross  section  area  equivalent  to  one-fourth  (%) 
of  one  per  cent  of  the  floor  area  of  the  room,  but  in  no  case  shall  the 
intake  pipe  be  less  than  fourteen  (14)  inches  in  diameter,  nor  the  chimney 
or  vent  flue  less  than  sixteen  (16)  inches  by  sixteen  (16)  inches  inside 
measurement." 

Heating  and  school  house  men  are  so  much  at  variance  regarding 
the  required  size  of.  flues  that  it  was  necessary  for  the  engineering  division 
1o  make  tests  of  different  types  and  makes  of  stoves  upon  the  market,  in 
order  to  ascertain  just  what  could  reasonably  be  expected  from  them. 

It  was  conducted  as  a  result  of  about  fifteen  tests  that  thirty  cubic 
feet  per  pupil  per  minute  could  not  be  ordinarily  obtained  by  any  of  the 
stoves  tested,  making  the  assumption  that  a  class  room  would  hold  thirty 
pupils  and  that  the  difference  of  inside  and  outside  temperatures  was  40 
degrees  F.  or  less. 
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PART  IV.— MISCELLANEOUS. 

a.  Dairy    waste. 

b.  House   sewage    tank. 

c.  School  sewage  tanks. 
(I.  Sanitary    privy. 

e.  Converting  septic  tank  to  Imhoff  tank. 

f.  University  Weeks. 

g.  Suggestive  plan  for  Imhoff  tank. 

DAIRY    WASTE    INVESTIGATIONS. 

Scope  of  Work:  .Minnesota  lias  an  enviable  reputation  as  a  bread  and 
butter  state.  There  are  at  present  eight  hundred  and  twenty  creameries 
In  operation  in  Minnesota  Many  Of  these  are  so  located  that  they  are 
Inaccessible  to  any  large  body  of  water  into  which  the  dairy  wastes,  in 
eluding  buttermilk,  waste  water,  etc.,  may  be  discharged.  Where  a  cream- 
ers is  so  located  that  the  waste  cannot  he  disposed  of  by  dilution  in  some 
lake  or  river  of  considerable  size,  the  problem  is  a  serious  one.  since  un- 
treated  waste  discharged  upon  the  surface  of  the  ground  soom  becomes 
a  nuisance  to  those  living  in  the  vicinity.  The  files  of  the  State  Hoard  of 
Health    contain    many    complaints   of   nuisances    from    this   cause. 

The  regulations  of  the  State  Hoard  of  Health  state  in  article  number 
104a:  "Creamery  waste  or  washings  must  not  be  discharged  upon  the  stir- 
face  of  the  ground  or  upon  low  places'  where  it  will  remain  during  the 
process  of  decomposition,  or  into  a  slough,  pond,  lake  or  other  body  of 
stagnant   or  standing   water." 

The  satisfactory  treatment  of  this  waste  is  a  subject  about  which  little 
is  known.  So  called  "septic  tanks"  are  used  generally  for  the  treatment  of 
dairy  wastes.  These  tanks  usually  ha\e  from  one  to  three  compartments, 
and  have  concrete  covers  with  manhole  openings  for  cleaning.  (See  Plate 
81a.)  These  tanks  will,  in  most  cases,  operate  with  a  fair  degree  of  success 
until  they  become  filled  with  sediment.  Unless  the  tank  is  then  cleaned, 
the  waste  will  (lew  in  a  narrow  channel  through  the  tank,  allowing  no  time 
for  sedimentation.  As  a  mailer  of  fact,  the  tank  is  rarely  cleaned  at  the 
proper  time,  since  the  cleaning  is  a  very  disagreeable  operation. 

of  these  septic  tanks,  the  three  compartment  type  advocated  by  the 
Bureau  of  Animal  industry,  United  states  Department  of  Agriculture, 
(see  Plate  Mai  while  not  adequate,  is  perhaps  the  least  objectionable. 
The  writer  has  seen  tanks  of  this  kind  in  use  at  Bertha,  and  Howard  Lake, 
Minnesota.  In  both  case--,  the  tanks  were  filled  with  sediment  and  there 
were  complaints  of  nuisances. 

Mr.  Kimberly,  of  the  Ohio  State  Hoard  of  Health,  carried  on  a  series 
of  experiments  on  dairy  wastes  which  are  described  in  the  Engineering 
Record  of  January  s.  1910.  Mr.  Kimberly  states  that  the  coagulated 
particles  on  entering  the  tank  first  fall  to  the  bottom,  but  are  soon  borne 
Upward  bj  gas  generated  in  the  deposit  on  the  bottom  of  the  tank.  This 
fact  led  the  writer  to  believe  that  if  the  waste  were  passed  through  a  tank 
of  the  Imhoff  type  the  coagulated  particles  could  be  separated  from  the 
waste,  producing  an  effluent  freer  from  BUSpended  matter  than  that  from  a 
BeptiC  tank,  and   one    which    might    be   further  purified   by    filtration. 

Experiments  at  Bertha:  In  April,  1912,  a  letter  was  received  from  the 
secretary  of  the  Bertha  Co-operative  Hairy  Association,  stating  that  a  new 
creamers  was  under  construction  and  that  advice  was  wanted  regarding 
a  suitable  pi  nit  for  the  treatment  of  the  dairy  waste  An  offer  was  made 
1>.\  the  State  Hoard  of  Health  to  furnish  plans  for  a  plant  provided  the 
creamery  association  would  agree  to  build  the  plant  as  designed.  The 
association    agreed    to    this;     the    plans    were    prepared,    and    the    plant    con- 
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structed.  (See  Plate  83  1a].)  The  tank  had,  on  the  date  of  the  last  in- 
spection, September  11,  1912,  been  in  operation  about  two  weeks  The 
filter  was  not  yet  in  use.  While  the  tank  has  been  in  operation  entirely 
too  short  a  time  to  determine  the  efficiency  of  this  treatment,  the  indica- 
tions are  that  a  considerable  portion  of  the  suspended  matter  is  being  de- 
posited in  the  lower  compartment  of  the  tank. 

The  following  features  of  the  problem  are  yet  to  be  solved: 

1.  The  determination  of  the  time  necessary  for  the  greater  portion  of 
the  suspended  matter  capable  of  settling  to  be  deposited. 

2.  The  devising  of  some  economical  means  of  disposal  of  the  sediment 
removed  from  the  battom  of  the  tank. 

3.  The  determination  as  to  whether  the  tank  effluent  can  be  success- 
fully filtered. 

4.  The  determination  of  the  most  suitable  filter  material. 

5.  The  devising  of  the  best  method  of  cleaning  filter  when  clogged. 
Credit  is  due  the  Bertha  Co-operative  Dairy  Association   for  their  part 

in  furnishing  the  funds  for  the  construction  of  this  experimental  plant.  If 
the  hoped  for  results  are  obtained,  it  will  mean  much  for  other  creameries. 

PLANS  FOR  HOUSE  SEWAGE  TANK. 

Numerous  requests  reach  the  State  Board  of  Health  for  information  in 
regard  to  sewage  disposal  for  private  residences  and  institutions.  These 
are  often  so  distant  that  the  cost  of  a  trip  of  inspection,  which  is  always 
desirable  in  such  cases,  is  prohibitive.  In  order  to  give  some  assistance 
to  the  persons  applying,  a  standard  plan  of  a  settling  tank  has  been  drawn. 
The  tank  is  of  permanent  concrete  construction,  designed  for  the  use  of 
a  large  house  or  small  hotel  or  institution.  A  descriptive  note  is  shown  on 
the  drawing,  calling  attention  to  the  fact  that  the  tank  does  not  purify 
sewage,  but  that  its  purpose  is  merely  to  make  the  sewage  less  objection- 
able and  easier  of  disposal. 


Clan    showing  " 
ton*    with  +oh 

•-»-- >oved 


\  :  -r^b-fcr 


-BrtcU  or  concrete 


Section  showing 
tite  laid  in  clay  or 
heavy  loam 


\  Sbeaal     Note. 

,   \  This   tank   will   remove  the  larger 

\    **         solids    from  the  sewage,   but  wHI   not 
^v  *s      in   any    woy    purify     it.  The  tan* 

\/      shoula    not   be    foco-*"ed   near-   ony  well 
or  source  of  water  supply,  nor  shouta 
the   drom  f'-om   it  be  so  located 
The    capacity      of  the  +o"k    is    sufficient 
to   treat   3oo  to  iooc     gallons    per   day    cor. 
responding    to  e  to   -z   persons  The 

effluent     will     be     obsorbed       q^uite     readily 
for    several    years    by    o    porous    open  soil 
without      danger     of    clogging     the  drain 
tile,  but  in    o    neavy    clay    or    loom  clogging 
will      occur  sooner      When    the   tile    becomes 
clogged    it  must   be  cleaned  and   relaid 

ri  case  the  effluent  is  run  on  the  surface 
of    the    ground,  it  should  be  either  discharg- 
ed  into   o    large    body    of   water ,  not  usea 
for    domestic  purposes  or  conducted  to   a 
considerable  dis-tance  from  the  house,  out  of 
reach   of    bersons  or  animals. 

The  tanK   should    be    cleaned    once  o  tjear 
or   ofrmner     depending     upon   rhe  omounf  of 
sewage     "treated 


I  -Drain  tile  must  be  laid 
well    above  the  ground 
woter  level  and  as  near 
the  Si.iriace  as  possible 

Tile  s'hould   be  loid  with 
fad    of  e   inches   in    100 


+r,  so  to  500 
no,  upon  soil 


Section  on  center    line 


DESIGNED  TO     TREAT    THE.    SEWAGE   FROM 
A    COUNTRY     OR     SUBURBAN    RESIDENCE 
WHERC    SEWERS    ARE      NOT     ACCESSIBLE. 


SCALE 
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PLANS    FOR    SCHOOL    SEPTIC    TANK. 

The  new  regulations  for  school  houses  require  the  presentation  of  plans 
Eor  sewage  disposal  and  it  has  been  round  that  ih"  architects  of  the  Btate 
are,  as  might  reasonably  be  expected,  almost  totally  uninformed  In  the  prin- 
ciples and  practice  of  sewage  disposal.  In  order  to  assist  the  architects  with 
tneir   plans    and    to    facilitate    the    work   of    construction,     the    engineering 
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division  of  the  Board  has  prepared  several  suggestive  designs  for  sewage 
purification  plants.  In  the  more  important  cases,  it  will  be  possible  next 
year  to  make  examinations  of  the  ground  and  therefore  to  be  of  much 
more  assistance  to  school  boards  than  heretofore.  Emphasis  on  the  care  of 
sewage  purification  plants  after  construction  is  invariably  included  in  any 
advice  given.     (See  Plates  86   (a)  and  86  (b).) 
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A  design  for  a  sanitary  privy  has  been  prepared  from  specifications 
laid  down  by  Dr.  II.  M.  I'.racken,  secretary  and  executive  officer  of  the 
Board.     (See  Plate  S6   (c).) 


FIG.   16 
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REMODELING    SEPTIC    TO     IMHOFF    TANK. 

There  are  many  communities   which,  in   the  past   ten  or  twelve  >• 
have  installed  the  septic  tank  to  rendeiv  their  Bewage  less  offensive  before 
it  is  finally  discharged. 

The  majority  of  these  tanks  have  had  hut  little  attention;  many  have 
had  no  attention,  the  principal  reason  being  that  the  whole  time  of  a  single 
person  cannot  he  afforded  and  the  village  or  citj  official  to  whom  the  duty 
of  caring  for  the  tank  is  entrusted  ordinarily  finds  that  the  character  ol 
the  effluent  of  the  sludge  of  the  septic  tank  make  such  duties  exceedingly 
unpleasant. 

The  writer  has  seen  many  tanks  nearly  or  quite  full  of  sludge,  the 
sewage  as  it  flowed  through  merely  taking  a  narrow  winding  channel  across 
the  sludge  surface.  This  condition  has  been  allowed  to  continue  not  only 
hecause  of  the  reluctance  on  the  pari  of  the  caretaker  to  clean  the  tank, 
but  also  on  account  of  the  expense  of  disposing  of  the  sludge  after  it  has 
been  removed,  it  often  being  necessary  to  transport  it  in  wagons  to  a  con- 
siderable distance  from  the  tank. 

The  remedy  for  such  conditions  is  to  provide  an  easy,  cheap  and  in- 
jive  method  of  sludge  disposal.  There  appear  to  be  several  experi- 
menters at  tile  present  time  seeking  to  find  the  solution  of  the  problem  in 
separate  digestion  tanks.  The  writer  here  presents  a  plan  for  converting 
a  typical  Beptic  tank  into  an  Imhoff  tank,  believing  that  therein  will  be 
found  a  satisfactory   reined) . 

This  septic  tank  is  divided  longitudinally  into  two  compartments.  It  is 
fifty  feet  long  and  the  compartments  are  eight  feet  and  twelve  feet  in  width, 
respectively.  The  depth  is  eight  feet  six  inches  at  the  inlet  end  and  eight 
feet   at    the  outlei.      (See  Plate  88   (a). I 

A  study  is  presented  here  in  two  plates  showing  the  method  used  in  con- 
verting this  tank  into  one  which  will  embody  the  essential  features  of 
the  Imhoff  tank.  In  each  compartment,  the  original  space  is  partially 
filled  with  earth  and  covered  with  a  concrete  inclined  slab:  the  settling 
chamber  or  upper  story  of  each  tank  is  formed  by  suspending  from  the  roof 
a  framework  of  angle  irons  upon  which  sheet  iron  is  riveted.  At  the  ends, 
baffle  boards  of  wood  are  provided.     (See  Plate  88  (b).) 

To  form  a  sludge  chamber  for  the  narrow  compartment,  a  long  narrow 
well,  sixteen  feet  in  depth,  is  constructed  parallel  to  and  four  feet  from 
the  outside  wall  of  the  original  tank.  In  constructing  this  well,  the  outer 
wall  would  be  put  down  as  in  the  ordinary  foundation.  The  inner  wall, 
under  the  original  tank,  would  he  built  as  a  series  of  posts,  the  intervening 
space  between  posts  being  tilled  in  below  hut  left  open  above  to  form  a  con- 
necting channel  with  the  old  tank.  The  storage  space  provided  for  sludge 
is  ample. 

In  the  wider  compartment,  the  sludge  chamber  is  formed  by  perforating 

the  bottom  of  the  tank  bj  seven  circular  wells  each  five  feet  in  diameter 
and  affording  a  depth  of  seventeen  feet  below  the  water  line.  The  usual 
methods    of   construction    would    be    used    in    sinking    these    v 

Sludge  beds  are  not    shown,   but    the   usual    type   would    be   used. 

The   winters   in   the  northwestern    states   are   lout;  and   the  sludge  cham- 
bers   must    be    large   for    that    reason,    lnt    on    the   other   hand,  the   sew.-. 
weak  and   the    total    amount    of  sludge   to   he  dealt    with    in   the   spring   would 
probably   be  about   the  a\  ei- 
Several    Imhoff    tanks    have    been    constructed    in    .Minnesota    and    it     is 
the  plan  of  the  engineering  division  of  the  State    Hoard   of   Health   to  j 
data    which    will    form    the    basis    of    more    exact    design    for    Minnesota    con- 
ditions. 
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FIG.  17— IMHOFF  TANK. 
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UNIVERSITY    WEEKS. 

In  June,  1912,  the  director  of  the  engineering  division  was  for  the  greater 
part  of  three  weeks  engaged  in  lecturing  under  the  auspices  of  the  exten- 
sion division  of  the  university  of  Minnesota.  The  cities  in  which  lectures 
were  given  were:  St.  James,  Luverne,  Worthington,  Windom,  Owatonna, 
Grand  Meadow,  Bemidji,  Crookston  and  Brainerd. 

PLANS.  FOR  IMHOFF  TANK. 

The  introduction  of  the  Imhoff  tank  as  a  means  of  clarifying  sewage 
before  it  is  discharged  into  a  stream  or  before  it  receives  further  treatment, 
such  as  filtration  and  disinfection,  has  led  to  many  inquiries  from  engineers, 
health  officers,  physicians,  and  contractors  as  to  just  what  the  Imhoff  tank 
is  like. 

For  the  purpose  of  demonstration,  plans  have  been  prepared  by  the 
engineering  division  for  an  Imhoff  tank  designed  to  treat  about  20,000  gal- 
lons of  sewage  per  twenty-four  hours.  The  sludge  well  will  hold  a  six 
months'  accumulation  of  sludge. 

In  places  where  no  treatment  of  the  sewage  other  than  passing  it  through 
an  Imhoff  tank  is  desired,  the  dosing  chamber  is  omitted.  The  dosing 
chamber  is  needed  where  the  sewage,  after  passing  through  the  tank,  is 
further  treated  by  filtration.    The  plans  of  this  tank  are  shown  below. 
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PART  V.— CONCLUSION. 

The  work  of  the  Engineering  Division  of  the  State  Board  of  Health  is 
capable  of  considerable  advantageous  extension. 

The  engineer  is  a  man  who  has  been  trained  to  constructive  work.  To 
be  successful  in  construction,  to  produce  a  structure  to  meet  all  of  the 
requirements  for  which  it  is  proposed,  demands  the  full  ingenuity  of  the 
designer  and  builder.  There  is  almost  always  a  limit  to  the  resources  avail- 
able and  one  of  the  principal  functions  of  the  engineer  is  that  of  getting 
results  with  economy.  It  appears,  then,  that  the  object  of  the  sanitary 
engineer  is  to  postpone  death  and  at  the  same  time  prevent  taxes. 

survey  of  the  past  two  years'  work  reveals  a  great  amount  of  lost 
effort  in  the  construction  of  public  sanitary  work,  which  means  money  lost. 
For  instance;  a  city  employed  a  man  to  design  a  sewerage  system  who  did 
not  have  a  great  deal  of  experience  which  would  fit  him  for  the  work  he 
was  called  upon  to  do.  He  was,  however,  paid  for  work  that  had  to  be 
done  over  again.  In  another  case,  when  construction  was  carried  on  ac- 
cording to  an  erroneous  design,  not  only  the  money  paid  for  the  designer's 
time,  but  also  a  part  or  all  of  that  larger  amount  put  into  the  structures 
themselves,  was  wasted.  In  several  cases,  this  repetition  of  needless  work 
has  been  obviated,  notably  by  cities  whose  city  engineers  have  spent  con- 
siderable time  in  the  office  of  the  Engineering  Division  of  the  Board  in  con- 
sultation with  the  director.  This  fact  is  mentioned  to  show  that  it  is  prac- 
ical  for  the  Engineering  Division  to  act  as  a  consultant  on  such  work  and 
that  in  doing  so  it  saves  money  to  communities.  No  needless  repetition  of 
work  is  then  necessary. 

In  other  cases  where  plans  had  been  drawn  and  the  Engineering 
Division  consulted,  a  saving  to  taxpayers  of  over  $200,000  has  been  effected. 

In  order  that  such  savings  may  be  made  with  regularity,  some  method 
must  be  devised  by  means  of  which  communities  will  automatically  seek 
state  assistance.  It  is  here  proposed  that  a  system  of  state-aid  for  this 
purpose  be  established,  and  such  a  plan  is  outlined  in  the  following  para- 
graphs. 

STATE    AID   TO    MUNICIPALITIES. 

To  get  the  greatest  benefits  for  the  people  for  the  least  expenditure  of 
money,  or  its  equavalent  in  human  energy,  is  the  aim  of  the  wise  leg; 
and   administrator.      The   one    who   acts    most   wisely    is   the   one   who   has 
planned  most  thoroughly. 

Whenever  an  act,  such  as  the  building  of  a  school  house,  has  to  be 
repeated  many  times,  it  is  economy  to  take  advantage  Of  the  ideas  already 
embodied  in  such  buildings,  or  in  other  words,  to  use  organized  planning 
ability.  The  Btate  lias  a  Department  Of  Public  Instruction  which  controls 
the  principal  item  of  the  people's  expenditures,  that  for  education.  There 
is  also  in  Minnesota  a  Highway  Commission,  which  supervises  the  construc- 
tion of  roads.  In  each  of  these  cases,  the  state  has  a  distinct  interest  in 
efficient  administration;  its  object  is  to  see  that  each  dollar  spent  yields  a 
maximum  return.  Taxes  are  not  burdensome  when  their  proceeds  are  wisely 
used.     Taxes  raised  for  expert  planning  for  better  schools  and  better  roads 
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mean  an  actual  saving  to  the  communities  in  which  the  schools  or  roads  are 
built.  The  state  not  only  supports  central  bureaus  of  information  and 
planning,  but  it  also  contributes  funds  to  aid  in  construction. 

On  the  same  principle,  the  state  might  aid  in  the  construction  of  those 
public  municipal  works  which  promote  health  and  prevent  disease.  Com- 
municable diseases  do  not  respect  municipal  or  county  boundaries.  No 
community  lives  to  itself  alone;  it  must  respect  the  rights  of  other  com- 
munities to  life,  health  and  happiness.  Why  should  not  those  communities 
compelled  by  the  state  to  build  sewage  purification  works  for  the  benefit 
of  other  communities  receive  aid  from  those  other  communities?  These 
other  communities  together  constitute  the  whole  state.  The  diagram  of 
the  Mankato  epidemic  (page  —  )  conclusively  proves  that  the  health  of 
the  whole  state  suffers  where  the  health  of  a  single  community  suffers.  On 
looking  at  this  diagram,  one  might  easily  imagine  that  a  great  bomb  had 
been  dropped  on  that  city  and  that  the  hurtling  fragments  had  been  cast 
about  the  state,  carrying  destruction  with  them.  Although  this  is  not 
literally  true,  it  is  so  in  effect,  for  a  person  dying  of  typhoid  fever  is  just 
as  dead  as  a  person  killed  by  a  bomb  and  the  chances  are  that  his  suffering 
has  been  greater. 

Municipal  and  county  hospitals  are  among  the  greatest  of  the  hygienic 
needs  of  the  day.  The  isolation  of  patients  suffering  from  communicable 
disease  in  comfortable  and  properly  equipped  hospitals,  operated  at  public 
expense,  would  be  one  of  the  most  profitable  public  expenditures.  State  aid 
here  again  would  be  most  effectively  applied  for  the  public  good. 

A  central  bureau  with  experts  in  sanitary  engineering  and  architectural 
construction  in  charge,  would  most  economically  accomplish  the  construc- 
tion of  the  water  works,  sewerage  and  public  buildings. 

Cities  and  counties  might,  of  course,  employ  their  own  engineers  and 
architects,  but  they  would  be  acting  in  co-operation  with  the  State  Board 
of  Health  in  the  same  way  that  county  superintendents  of  schools  co-operate 
with  the  State  Department  of  Public  Instruction. 

PUBLIC    HEALTH     AND    LIFE     INSURANCE. 

Another  phase  of  the  economics  of  public  health  not  generally  recognized 
is  that  of  the  connection  between  public  health  and  life  insurance.  There 
was  in  1911  nearly  $600,000,000  worth  of  life  insurance  in  force  in  Minnesota, 
or  about  $300  for  each  man,  woman  and  child.  The  premium  receipts  were 
about  $10,000,000,  or  $5  annually  per  inhabitant.  Improvement  in  sanitary 
conditions  means  postponement  of  death,  but  for  this  purpose  each  person 
in  the  state  contributes  on  the  average  but  three  cents  per  annum.  It  has 
been  estimated  by  Professor  Fisher  of  Yale  university,  upon  data  specially 
collected  from  a  large  number  of  practicing  physicians,  that  if  the  existing 
knowledge  of  the  means  of  disease  prevention  were  but  used,  the  span  of 
human  life  would  be  lengthened  fourteen  years.  Every  effort,  then,  to  ex- 
tend the  application  of  sanitary  science  prolongs  life  and  prevents  disease. 
It  also  has  another  effect,  not  so  important,  to  be  sure,  but  one  worth  con- 
sidering. It  prolongs  the  period  during  which  a  person  pays  his  insurance 
premiums — that  is  the  reason  why  the  leading  thinkers  among  life  in- 
surance men  are  beginning  to  be  interested   in  the  public  health.     A  life 
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insurance  company  is  undoubtedly  a  most  beneficient  institution,  and  it 
carries  relief  to  many  an  unhappy  household.  The  company  is  taxed  by  the 
state,  and  it  would  seem  that  such  a  tax  was  against  public  policy  in  that 
it  penalized  a  most  desirable  semi-public  activity.  If  the  tax  is  more  than 
sufficient  to  sustain  the  life  insurance  division  of  the  Insurance  Commission- 
er's office,  such  excess  should  be  used  for  the  benefit  of  the  company  taxed. 

As  a  matter  of  fact  in  .Minnesota,  the  tax  on  life  insurance  companies 
amounted  to  $165,000  in  1910.  The  estimated  cost  of  operating  the  life  in- 
surance portion  of  the  Insurance  Commissioner's  office  was  in  the  same  per- 
iod not  over  $15,000.  The  surplus  $150,000  should  be  used  for  some  pur- 
pose beneficial  to  the  payer  of  the  tax. 

The  only  way  in  which  this  money  could  be  expended  by  the  state  for 
such  purpose  would  be  for  the  promotion  of  the  public  health.  In  other 
words,  the  State  Board  of  Health  should  have  at  the  very  least  an  annual 
appropriation  of  $150,000. 

The  engineer  thus  sees  in  general  public  health  work,  as  in  that  of 
Lis  particular  specialty,  the  economic  side;  and  this  report  is  concluded  with 
two  suggestions,  one  for  the  purpose  of  increasing  the  efficiency  of  the  work 
ol  the  Engineering  Division  of  the  Board  by  the  enactment  of  a  law  grant- 
ing state  aid  to  municipalities  which  comply  with  the  sanitary  requirements 
laid  down  by  the  State  Board  of  Health,  and  the  other  for  the  purpose  of 
directing  attention  to  the  fact  that  the  state  can  well  afford  to  and  should 
from  the  revenues  derived  by  taxation  of  the  life  insurance  companies, 
devote  $150,000  per  annum  for  the  promotion  of  the  public  health.  An  in- 
creased tax  on  life  insurance  companies  might  justly  be  demanded  if  it 
were  applied  to  the  benefit  of  the  public  health. 

The  reason  for  this  discussion  in  an  engineering  report  is  that  the  engi- 
neer in  public  health  brings  to  bear  on  the  problems  presented,  the  idea  of 
measurement.  There  are  many  activities  of  public  health  bodies  which  do 
not  render  returns  commensurate  with  the  outlay,  and  as  it  has  always 
been  the  main  aim  of  engineering  to  accomplish  the  most  at  the  least  ex- 
pense, the  engineer  has  developed  a  quantitative  sense,  which  in  combina- 
tion with  the  medical  and  technical  acumen  of  the  physician  should  result 
in  greater  efficiency  of  effort. 
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